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(57) Abstract 

Heterocyclic compounds represented by general formula (I) or pharmacologically acceptable salts of the same 
and a medicinal composition comprising the same, wherein each symbol has the meaning as defined in the specification. 
The heterocyclic amide compounds and pharmacologically acceptable salt thereof have excellent effects of inhibiting 
chymases on mammals including human being and can be orally or parenterally administered. Thus they are useful 
as a chymase inhibitor and can be used in the prevention and treatment of various diseases caused by chymases such 
as those caused by angiotensin IT. 
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fl«*.tf. JtHO-S0 2 WR' , HO-SO2 NR 1 R 1 ' fcl< liHO-S0 2 

O2WR 1 , CI-SO2NR 1 R t>L/< l±C 1 - S O 2 ETi^niXA* 

r^-r ;U) 7 a »J Ft, *T&iM& ( h 0 xf;b7 ^ f 'J 
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<t&VD (VI) A<, R S /-li Z ICi' i^^-IftSOSlftl t LTRa #*3fcT* 
i-COORa (27;Utf*^/U&) ^-T^iSs^. 0>J*Ji\ nsa* 

/i^-cooRa z^-rzit&vn (vn ) tftwrz z tiz* o> ^itfb^«B*< 

■»«=>n-5o C©7>Wli> #J*_(£7KBt<b 'J f-^ A L < (i7K8f h 'J ^ -LW&FQ 
i-tzi&mi±UU7kfr&^ ^^ii0^7Uxx^;u©7jc^fb^^^cD. *r&fb^T=fc 

(b^«0 (VI) rt\ Ri/:liZ(:fcl^*filfti©SlftIi:Ut-COORa , 
-CONRb Rc . -COO (CH, ) « NRe Rf S/rli-CONRd SQ 2 
T' <£*i"-r6i££. 0»Jx.(i\ xCHORa „ HNRb Rc > HO (CH 2 ) 2 NRe 
Rf ifcliHNRd S O 2 T 1 tS^tlS^ (Ra ~Rf 

£&&©S&&£: LTRa rtvjc^Tfc £ - C O 0 Ra ( 77 ;Utf* i/;H6) 
m-?Z>it&ifa (vi) £/cli*©SttfbI*##£Sl££-£<2>c tJC* 0, iSttffc^ 

fb£flO (VI) R s -R 7 > R £tzitZlz&ii2>&&:&m<D&&&t LT- 
OCH 2 COORa ifcli-OCH. CONRb Rc £Wf *t 
Br C H 2 COORa. ICH 2 COORa, B r C H 2 CONRb Rc ttzlt 
I CH 2 CONRb Rc T^3ft*fb£tt (Ra -Rc #7fc*T'ttl,**£) k. 
Ste&cDg&St LXymm&^TZitSVo (VI) ?K^fb^ h 'J * u^(Di^ 

{b'&'ft) (VI) R 5 ~R 7 > R £fcliZKfctt LT- 
NRg COT 2 . - N Rg COOT 2 , -NRh CQNRi Rj > -NRk SO, 
T J S/:li7i/At*->i*ttS«^ <W*.W\ S&gogfc&t LT7fc8*&. 
ifcli-NHRg , — NHRh fcL<Ji-NHRk (DTI J &£WlT £ *fc£©fb 
(VI) JtHOCOT 2 . HOCOOT 2 . HOCQNRi Rj SfcliH 
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ffc-£«!J (VI) tK R s — R 7 , RitliZOtC^faT'J-^-N- 
K&«-£tr«£\ R s ~R 7 . R JfcllZOti^f or 'J -yHt*#t;*rtBO 
(VI) W*.l*T-fc h > + ©i?**-/7 >IP©ia^©S?fkm«:ffl^T^ 

::m R^>Z^(c4oi^*#fi»HoiSlftS©3Ett^^-oi>T<k^fti 

(VI) ©«-&«-^it*TStt«WL/c/><. 7)^-5 gftHii ft (VI) 0»#6D*^Iffi 

gft^osisis^T i j m j p7k&mwx$>z&&it. <t&vo (vd 

^^^©T(i4-<. ffc£« (1) CD^BTff oO^S* LlO o 

ftd, ffc^tt (VI) tcfeit (R 1 ') fl^iti: <t(cd; 0, 

Yfc-£*& (ID i)<&z>tih a :©f^^ (II) (tit^m (I) ©^flt+IUKttLT 

rf**T >^- — ^Z*?^*^ K^<£fflt>T*T -5 - bti<T:&, COPS, 1**1^0 
ffc^ta (ID ©*H*££l*fbLT{fc£tt) (I) < o 

>>>f * K^ffiffl-rS^jt^^So Wffl^te^^t UTli, T^77'Ji4 

yh&vzibl-t i >zmm-rz>?j& ■. m7mmi*>£w ***** 
k zmm-t z>J5& t*v yy^miJ + ^vk'&te&v-v *+***** : s k 
^^ffl-r-s^ii ; m<t/*vy*. m<t9ni*i> cvn try ^>m**«fflr 

: 1. 1. l-h'JTt I- 5>fc Fo-l.2- ^>X>T* K*V-*-3(l 
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fzr i sm&m-rzit&HD ( i ) ^ibtiio 

£>*<k£12) (I) ^5:t^t#^c 
x^-Ainc. fk^tt (IV) ©SU©S2it^^^^'9 w o co^ttliM*<R^» 




(IV) 



785 ^-&ftL Warner £ J. Med. Chetn. 1994. 37. P 3090. Damewopd «s> J. Med. 
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Chera. 1994. 37. p3303 #«D ffei*\ £ tiit Z tl £©:£l$fcK£-3i^-ctIffi© 

<fo (IV) ^15: £r#T££ 0 tt*>\ ffc£&>B©lB$2j£{i&i£-t5o 

0>J;Lfi\ #&a¥6-56785 ^&$fifc <£ tfj. Med. Chem. 1994. 37. 

P3303 {ciefg^nx^eiojc. rt^cvin)^ #-7*0 h y&igm, totm 

fk-7- h 'J ^ A, 7K3ttt:* 'J 0 AH©igST> -30 ~80*C\ ft£ U < I* 0 -30*C"C 
4&SL^gU C*l£<l:£1$jB ir-30 -~80'C\ £F £ L < {£ 0 ~30°CTfs[Cc;£ z 

Z.(D£olzLT&t>tltz<t&®l (IV) (i, ^ + ITil^t^Sl^^fk^ 

^ c i ) ^mm>znz>o 

£?\ X + (C. Z^-CFa R ' (R 8 ti<7km. y-ym, T)\s*r)V^ 

;*-7 Jl>*vT ;i*}l>T t*57; > A t^To 
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Kolb£ (Liebigs Ann. Chem. 1990. pi) *> £ tfPeet «=» (J. Med. Chem. 1990. 
33. P 394) CD$a^(-*>^i:-5<"^ N-7d^17; 7 (IX) £-&7kt1pg*T 

Mb. *-*-tr/o> (X) £T£o C<D**-*-/o> (X) RfT^CDZ^W 
-TSSMR^K^ Z^CFa M 7 /l/*ofifcifc) <tSct^ir. 

T^;H|cD^A$n/~ft-&^l (XI) t-r*« -efti-Slt^S'^BH&SicJ:* 
ffc^CXIO £flk -CF 2 R 8 ©RO*^^-;U**it7cLT 

A < o 

Y-(CH 2 ) n -CH 2 N0 2 + R 8 CF 2 CH0 



(CH 2 ) n -Y 

o*i'V CF ' Ri 

OH 
(XVI) 

A 

McBee £ (J. Am. Chem. Soc. 1956. 78. p4053)©$B*rtr fe « <fc o IC. 
la^haT^XXlV) *fc*<i CXV) bm*&** ihDT/U=i-/KXVI> 
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&&*>o <t£Vi (XV) It, #J*J*Welch (Tetrahedron Lett. 1987. 43. P 3123) 

Zo ttz, <t&%) (XV) li, 7KfD^J^>^ ~ T-tr^~;KDJBSBT^^E-r^ C £ hX' 
££o #^T\ 0»ix.{i'Abeles«c> (Biochemistry. 1987. 26. p4474)GD;fr&?££-fB 
1>T. C©<fc<£-*$D(XVl) ©- ham&&mteM7zmTM7i:TZ Ti>Atm 

^-IVCIi, Z^-COOR' T'S)47; > A©^eJcj£ ^-TFfo 



R p HN 



(CH 2 ) n -Y 
*^C0 2 H 



cxvn) 



RpHN 



(CHzJn-Y 

C0 2 R q 
(XVffl) 



RpHN 



(CHa) n -Y 

^CHO 
(XX) 



RpHN 



(CH 2 ) n -Y 
(XIX) 



(CH 2 ) n -Y 

R P HN^Y CN ~ A 

OH 
(XXI) 

(st*. Rp (*T=ygcD#m£ (0>l*.l*\ ^>^;u^+->*;u^-;U (cbz). 
tert- (BOO*) Rq liT;U*;U 1 — 6 ) 
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£*>cd&^tK -e-jTtt^&cDtiT/bfk K Y - (CH 2 ) n CHO^^ 

TfTSt. m^l'it&ti} (XX) 7W#£n6o Fehrentz£>©$8£ (Synthesis. 

1983. P 676) lZ$>Z>£?iZ > {k-£&(XVIl)£N. 0 - O / T )l t Ko + ->;UT ~ 

^ — o©^"^ t it, fk^^(xviii) flw*tf* i^mit^^m- v 'J ^^z 

Sffc: 'J -^AI-^OiSTtUTYfc-^aiX) fcLfcfc, <k^« (I!) frZit&VO ( 
I) ^©^(DKKcai^^fitrk^i*^ J: Ofk^tt(XlX) €J»ffcU <k^«3 (XX) 

fk£«D (XX) Th7tFD77>, Mlif-'k 

ccDd;-5^LT?#^n/c<k^%(XXI) (i. ^7;l0jD7/l3-^Pi:J:') 
fk^(XXl) irfk^R 8 OH^rSCt^iirSC tt- J: O^T^n^o C 7; 
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coor 9 ) zffi&Ltz£it£Ufrnm<D^mz£t)ia7kfti&?z> 0 ^jsu^t 

& -o — ^C^fet l/T, Z^-COOR' >A£. {£ffiT;U=]-;u, 

L < (i > * y AHi>r v^d^v -^m,^. 25—100 °c©s 

ST, &£1<DT ^ >HNR' R'° tlUottH £ft£ 0 CCDPgK 

**-AVlK. Z^-CF, COOR' fc^tf-CF* CONR 9 R 10 T&5 



(CH 2 ) n -Y 



R p HN^"CHO p 



(XX) 



FLHN 



(CH^n-Y 
.Z 




OH 



(XXI I) Z = CF 2 COOCH 2 CH 3 

(XXIII) Z = CF^ONR'R 10 

(XXIV) Z = CFzCOOH 

(5C*K «-IE^-liBljl2i:(5j|go ) 

#J;lli\ x*-AVt::fct>T£fi5c£n<5rt;£-^ (XX) (1) Hallinani: 
Fried (Tetrahedron Lett. 1984. 25. p2301) is X tfThairivongs <b (J. Med. 
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Chem. 1986. 29. p2080)O^&(I?^l S«ft3jC©ff«ET. "7 a ^& i> 7 A^affpg* 
i^^U <bSl££ 1t67K ( 2 ) Lang irSchaub (Tetrahedron Lett. 1988. 29. p2 
943)(D?jfkizm^ W&MO&ttT. 7 a a iS y Jl* a Jl t fcfcZ ■£ Z> 
tIj n > £ tz.lt (3) Hoover (T * 'J 77 £3tlII#tqF 4.855.303^-) 0*jSfecai\ "7' 

Z^-CF 2 COOCHj CH 3 Tfc£ft:£fe!(XXII)££Ji!c-t£C .fc#T#* 0 
w©<b^«KXXII)*-7a h L < Jii* y -Jlttzlt/ 9 J 

7->HNR' R l0 tfcfc£-&Zk. Zri<-CF. CONR 9 R ,0 T 
^Sffc^CXXIU) ^^4, 

tt*>\ {k^^(XXII)tl*»^T N T « 7 &©{£ISgRp Z.tlZ ck 0. 

Z^-CF 2 COOCH 2 CH, T^57;>A^flbn5c 

ft^CXXIII) ii*>i>t, r ~ y &cz>«Jl£Rp 
Ztj<-CF 2 CONR 9 R ,0 T^^T; >A^f#bn5o i? 

Z^-CF, COOCH, CH, T*>*<fc^«B(XXN)^«o£lT©J: "9 
^fei:J:oTfe, Z^-CFj CONR" R 1 0 1> L < (i - C F , C 0 O R- 9 T 
*J7; :/A#£fi!cT£*o 

Z^-CFj COOCH, CH 3 T£6<t:£^(XXU)©iXx/(/£fi07K#«*L 
T»'3n41 ! H£:o*^'t'>tt*/:li'eOT;l/*'J^RJS, B(l^>Z^-CF 2 CO 
OH* tzlt* VTJltr «j£gfrc&£{fc£«b(XXIV)£, 7; > H N R 9 R 1 0 £ 
liT;Un-;UR 9 OHt, o^e^iaao^^^ctOtt^-rao £f£ 

t/;Z^-CF 2 CONR 9 R'°Jf:li-CF 2 CO OR 9 T£>*<t£1$Hi*s<t 
^^UlRp &®£TZ>£. Zt)<-CFz CONR 9 R"*/:li-CF 2 COO 
R s t$)§7 =. > AA<?#£n5o >£*>\ R 9 . R'°^7;ymtt4Hli 

_LSECDJ:?{CLTT ~ >A^#5Ct^t§5K Z.oy~T I > A Kfc it £7RB* 
S^7Kfit«ol*ms ( R 1 ') t«»rs:ti:J:0, r ^ >A' *H5:t^T 
(IU 7jcB*cD«M(i. 7;;I^IRp T«flsnT^*»Wrc 
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(9 H 2)n-Y 





CI 



OH 



A 



(XXV) 



CXX7T) 



B 



ess*. &u.m±msztmn 0 ) 

^(D{t^^B<D^mU ^J^fiDaraewood^ (J. Med. Chem. 1994. 37. p3303) 

>J >^©W&i££©??3ET\ ?DD7tf;^nij Kt-20 ~6<rCT\ $? 
£ L < li 0 -30'CT£l££-ti\ <fc£&(XXV) C <Dffc£^(XXV) ©7k&g 

£_L&©#fig (R") , L < iitert- ^ y ;u -> >; 

->V;u&T<£fiLTrt:-&gD(XXV[)£f#* 0 ^ii'7th>o<J:^i^ 
tt&ffll'K 3^<ti- h 'J -7Ai/;li3-7{b* 'J ~60'CT\ $?£L<(i 

( i) &£u*omm¥±.n®2noz&tt, mum® cm^it. 
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z ti 9 * & «■ w xft s £ -r s c 

r-5:t^Ti5 0 Sfir, i&AK&pft-^-rsti^s o.oi~iooomg/kgt*m/B, 

$?£b<<iO. 05-500 mg/kgttfi/B^. -B 1 -HHKl^JtTtt^r *<W# 

1 H-NMR(i200. 300*/c{i500MHzTiM^U/w O 'H-NMR0V; 
*;| / i/7 Mi, r*?gCfi!!afe<!r lit h7 ^ f-;l->7 XTMS) ««*Wnc-r;U 

SK^^>U'V(Hz)T^L. s h) . d (^1^7 h) > t ( h M7 

y 7 -p „ -y) „ brs (7'd - K^>?'^7 b ) > ABq (AB^^f 7 h) f ttl 
/io ii^Dvf ^77 -f — (TLC) &C/*7A707 h^77^-liy/^tt!l! 
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m^m i 

3-7; h <) 7 Jl*a-4- y x x;U-2- 7' ? y -JKD&fc 

(1) 7 x-;UTv->(500 g. 3.03 rool) , 2N7jcgf<k^ h M 0^*^(4 L) 

7^(500 nl)©«#tt(r, Effc'O W M455 ml. 3.93 iol)**»T 
tt55a*ttT*TLfc», a*tt*UT16l*mtt*L*:. £CS&£*#U P H 

flKU N-^>-/^;b7x-^7 7 ^>^815 g (10035)f#^ o 

(2) IS (1) ©Bffj{b^&(815 g. 3.03ml)«**ifHft(3.5 L) IzmmZV. 

/o >£570 g (75 X)»fc„ 

(3) IS (2) ©@A<J{fc-£1$)(259 g. 1.03 mol) t ft ?K h 'J 7 )l * a (260 
g. 1.24mol) O*5^ ! fi&€-MST72B$B8«^L/Co i§fJ©&7/< h »j 7 offM» t 
^L/:h-J7;ltaitg|^ET(:SiU »Snfc»»(::|Mc L * -3 8 (13 
9.1 g. 1.55 mol)£JjB;i/-o C ©S^«D«-«^ LUfrZ 1 10 °C(C JjDjg U fU*<D 
5g^±toTA^Ifi$T^U; 0 5£*fi£«!>Ki$1M»x^;Kl0 L)^Uo^.7jc 
(2 L) T-tfe^Lfco *li^*^^ftttx^;U-ctttBL. :5fc£>*r8l/I <b£^-£&7j< 

iz^*v>&nuA.Tmm u^stts-^rcu n- [3.3.3- hj 7^*0-2- **y 

-l-(7xi/Mf^) -7*a tT;U] ^>*7 ; K£215 g (65 %)'&tz 0 

(4) Ig(3) ©B6*Hfc£tt(215 g. 673 mmol) «-x^y-;Ki L) K»»U 
tt^T?^^:*^^ h >j ^A(25. 4 g. 673 mmol ) &1m?LT mmtlLWLtZo £ 

LpHt^3 l^iiit 6 N£Sf£tHI;U fitSfx^ ;UTf*ffl L*i 0 f#£>ft 
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m7ktiL&+ b U ^ ATfe#L/:, 300 ml c:tt**T»ttU f#^n^ 

SflBMEK'^*"**- >£J»lx.T. *^ai Lr\:l§{*£*>l2 L, N-[3. 3. 3- h'J7Ato.-2- 
tFD + H-(7i-iMf^) ^Dt'iH ^>X7; K£130 g (60 *)»fc 0 
(5) Ii (4) ©BWfb-&1ft(l30 g. 202 mmol) . 12 Ni£fflKl.3 L) „ ?K(700 
ml) J -;K900 ml)©^£^£24&*M&iIitfc L/z Q £|£#(I12 Nt&Sfc 

(400 mDS^x^ y -M800 mD^to^.^ «i^72H#ffflfln»iiS{t L^ 0 £Ckfl££l. 

2 l Ktt<5*-e»ttru £iS£t#*pl^o tfrfii L^^ H B 8 ^j.-^;uT»ai u/c 

^•Jfcfe&Bli: LT58.7 g (66 %) f#7^ 0 

mp iio-iirc 

'H-NMR (200MHz. CDCU ) 6 7.39-7.18 (m. 5H). 4.08-3.93 (m. 1H). 3.*32-3. 
23 (m. 1H). 3.09 (dd. J=3. 1. 13.7 Hz. 1H). 2.59 (dd. J=10. 9. 13. 7 Hz. 1H). 
2.30 (brs. 2H) 

IR (KBr) 3320. 3300. 3050. 2920. 2860. 2700. 1615 cm" 1 : 
#%#J2 

(5- ^>i>^t+->*^^-^7 • 7-6- **7-2- 7i-^-l,6- 

( 1 ) O'/— h 'J 7U (60.0 g. 0.582 mol)CDx* J - )l (500 ml) igffcc:*^ 
7\ £<fc7kfg£Pfc£iA*fi&fO$-£/-&, £ST18l*l8ltt#Lfco «ETt»»«- 

t=- h t Ko^o'J H iH t LT73. 6 g (6850 

( 2) IS ( 1 ) OSWfk^i (72.0 g. 0.388 moDOi^; -7U (300 ml) *g 
*£(1*<£T> 7 ; ; 7-t h7/l/f b Ki^xf ;P7-t^-;l/ (68 ml. 0.47 mol)£ 
«TL/:ft, 4 "CT18l*|yjtt#Lfco i^;-^«ETTSIiU ?# £ *l JR 
ttto£lN7jcSKfc-*- h 'J ^ A7jc*gj£ (800 ml) (Cl!)ll;t. ? o a *sl,/»TlAttt Ltz a 
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m^^m^mm^r^^^ Atft*L, ^ETt^sii^ n-(2.2- ^jlk 

+ ^>X7 « ^y&^ttmeL&W** 7U£141.2 g f#/c 0 

o) am (2) (Dmm<t&<fo (±fz&fcrmz>titzm*kf8zm<D*ft&. 70.6 g > 

cdjl?s-ji, (100 ml) mmiZfc&T. ^if;UF + i/yf u>7ot,-h ( 
58 ml. 0.29 mol) SrfiTF L^ffc. 100 °ClZl}QfeL2 &rmmWLtz 0 MTT^i 
£S*U f#£ft/.2©*fc&£«&fQi£<l:T >^-^A7k^ffi (600 ml) fifing ft 

z <Dtt}&m&mi& lt& z>titzm&& ■> >j *y^*7^?D7 h -(50: 

5C\^^->- i^iSPi^yU) IC^O^fcmSiU x^;n-(2.2- h * i/x?- ;U)- 
2-7x-;bf'J ~ ^>-6(lH)- *>-5- 777U^>^b- h^irfe*^;^ LT 
58.2 gil/: 0 

( 4 ) IS ( 3 ) ©atfj{fc£4ij (57.7 g. 0. 160 mol)<Z>T- hvk Kd7 7 XTHF) 
(500 ml)*gft(C0. 5N7kffiKfc^ h <J OA7j<Jgjft (360 ml) £fi[J;U ffifl ^mtt 
&Ltz 0 SCSffi^^DDtJ^t^L^ffe, 7K@(ClNlge! (200 ml) £J||J*.. 
? a a*;U^Tfftai Ltz a fe&ai&£-&7k8&grv r * AT-fc/J* U SEETTrg 

l-(2.2- ^x h*->x^;t,)-2-7 tT 'J ~ : J >-6(lH)- *>-5- 

t> >l, J ;U£36. 9 gff/.o 

(5) ^7x-;^x-t.'J;l7yK (27.5 ml. 0.123 mol) ©1. 4->>* + -»7- > ( 
100 ml) &&£110 °C(Cjj[li&U «£#T\ Ig(4) V>Uftit&<fo (±ISSnJ>T 
?#£n^ffi£j£*i). 36. 9 g) th'Jxf;l7;> (34.0 ml. 0.244 mol) ©1.4- 
+ (300 ml) &&£l.5 B#ra*MtT«iTt^o B#Rflm#L 
^>^;UT7U=J-;U (25 ml. 0. 24 moD^-ftO*.. £ ^> (Cfin&jSzJfcT14B$f!fl 

<tT >t-7 A7k&*£ (500 ml) (CjjDX., e^ffirx^^Tfflffi L^o Nj{iJ&£lN7k 
Sffb^" h 'J ^ A7jc^gte (600 ml) , «&fn&&7KT&#U ^7KeUgf7r^>"^zU 
T'tttikLtz* -©fftm«t^S«SLT?#^>n/>glS^^ 'J # y /U ft 3 A ? h 
7?^- (50:50 ^ + t>-St»if^) la^llliSU (5-^>^7U^ + 
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T-t h7;lft K^xf ;l7t5- ;U rj - ;i<cd?& fife * 

Jit LX24.7 gf#7\: 0 

(6) Xfl (5) OBMlt^tt) Q^>^JlTJlz3-Jlt <nm.it VS. 24.3 g. 47.1 
mmoDOTHF (210 ml)&tflNi£g* (150 ml) <D*g-£&&£60°CJr}]n;S U 18&#fyi 

m#Lr^o *$I£TTTHF £S*U *©©raft£&^S*7k^ MJ ^ x.7k&*£ 

-r^ftL^t^ (ph 7) s mm^^xmmLtzo m&fo%m*mm^ 7*^71* 

T&iSU Sci±TT^(«a^L. (5- ^>i>Jl-t*ist>Jl>*:-JlT i J-G- * * 
7-2- ^x— ;t/-l. 6- Kn-1- tT'J i — /U) 7t h77l/ft K*^t;^» 
fe*->T ;U£22. 4 gf#/c 0 

(7) X*§ (6) ©Bfi<Hfc-£&» (Jii£SCETI#«?>n/cfi^flc1». 22.4 g) , 2-/ 
=f-)l-2- Va^J-il (300 ml) &C/2- > ^^-2- 7'-r> (50 ml. 0. 47 mo 1 ) CD 
m&tiHZ 0 >&r.7kmi- h 'J ^ A—7jc|0^ (51.4 g. 0.329 mol) h 
U^A (85* ^W. 36.6 g. 0.344 mol)©7K (130 ml) fg&£JHJ;t> ^i&T3 

*U Mffc£to£*Ee.*Sfifc LT16.0 gi#7c 0 
mp 179-183°C 

1 H-NMR (200MHz. DMS0-d t ) 6 13. 1 (brs. 1H). 8.99 (s. 1H). 8.47 (s. 1H). 
7.2-7.6 (m. 10H). 5.19 (s. 2H). 4.51 (s, 2H) 
IR (KBr) 3600-2200. 1720. 1655. 1605, 1510 cm 
#^0J3 

[5- ^> >>;u**->#;u*'— ;ur i ;-2-(4-7^tn7x-^)-6-t4 i V-l,6- 

( 1 ) )i, \- z> )lHrv<y I t- htKo^o'J K©£J&(i###J 2 i:!*! 
mo^mxn^t^c BP^>, ^^^toOXiMJi (50. 8 g. 0. 407 mol)£i 

2 9 
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(500 mo mm+T&itfcmtm&L. m^it^m^m^ihtLTsz. 1 

g (99*) f#/~ e 

(2) N-C2.2- ^J. h^->oif-;U)-4-7;U^-o^:>XT ^ V> ><D<&fi£ 2 

tffim&jjmTrt^tzo ep*>. am ( 1 ) (DB&<t£® cso.o g. 0.246 moi)£ 

y -;u (200 ml) Mtt? ~ y T-b h7^fh K^xf ;l/7t^-^ (43 
ml. 0.30 mol) t SCJ>$ i tfHfc 3" i;&ei:£Bj? * >T n,£f#/r 0 

(3) if^l-(2.2- ^x^^ifA)-^- 7;U^o^x-;U) f'J • ^> 
-6(1H)- *>-5- h©£-J&<;t#%Gt| 2 <tl5lt*O^^T^o/- 0 BP 

Ig (2) <D B fl<Hk-£®> (±ffiSCt;Tf#^n/-S^B£«?j) CDi*y-;l (10 
0 ml) jS^4 3 T> ; x.^;Ux h^->y ^ U ^- h (55 ml. 0. 27 mol ) £ £l£ 

gfi^fk^^^^lTfe^-r^i: LT70.2 g?#/c 0 
( 4 ) Ig ( 3 ) CDgtfHt:-££D (55.0 g. 0. 145 mol)© f 'J > (200 ml) 
IZBKt'JTH* (49. 0 g. 0. 366 moO^JbD^L. 100 "Ctzlmfc U 16BfP^«^L 
/Co &EETTW&&i£'£S*U^f£. h;Ux.> (200 ml) ^Jjtl;l> SU/.:*ggr.<D 
Lf'J ^>£-i£!ETTS£L^o g|?££l&*0^8*7fc^ h »J ^A7h^^ (500 ml) 

7k®f-3N£fi* (400 ml) ^jbDX.TpH^-2* i:U Bti»xf ^Tttai t tz Q 
JSftj£<£fia*n&i£7j<Ti5fc#. ^7jcBftffirvr^i/^/.T^;«L/c^. 

H)- *>-5- 27;l/*">S££Sfc3rfe*>r Jit LT14.5 gf#fc 0 5fc(C'f# ^.tl/c^^^ 
£2Ni£Bfc (500 ml) CCflD*.. BfcS?x\f- ;t,Tte& brio fSajtf£<£fi&fO:£t£7j<-C8fc#. 
&7K«ftB*v7*>^ATS£*fcL^&. SETTSiSit, £ £<c g #Hfc£t>D£- 
r^Hfe^--r LT29.7 g (£ff-iR^ 87*) i#/i 0 

(5) [5- s<y JliTlr-yt! Jltf— JIT i y-2-(4-7^tD7 x— 7l/)-6-**7 
-1.6- ytKo-1- t'J ; yx;H T-tr hT;l/7=h K^x.f-;l/T-tr ^ -;U©-^R5t 
(2#%#J 2 t(^tt0^i*Ttf o/; 0 BP*,, I§ (4) ©gftffc^ (43.6 g. 0. 
124 mol)£l. 4- ; J1T*r*)-y (400 ml) nh'Jif^7;> (35 ml. 0.25 mol) 
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fftET^? i — ') ^7" "J K (31 ml. 0. 14 mol) £Jgl££-£. £^><i^> 

■;;l/7^3-/l/ (26 ml. 0. 25 mol) ££££ B <t ^ > S^UT Jl n - 

Jl>a>m&tt>&tilVl&.*'( *b LT45.2 g C65%)?#^o 

( 6 ) [5- ^> iSfrit + i/trJltf— i /-2-(4-7^tD7 ^ — ;U)-6-^^V 
-1.6- ytKo-1- f'J • ^-;H 7-b h T JUt= t K©£-J&fi#:2£#J 2 .irfsieiO 
^St1fo/; 0 BP-B. Xg (5) © grafts C< > ^/UT ;u =i - ;l t<DifL£VS. 
44.6 g. 79.1 mmol)£THF (350 ml)*lNi£» (250 ml) tffilU Bfi*Jft-£«D t 
^> ^;UT;U3-;UcDjS^^^«lfeS<*t UT20.7 g (55%)f#*r 0 

(7) [5- ^> ;b*-/t'7 ; ; -2-(4-7 o 7 x-^)-6-t + 7 

-1.6- ytKo-l- f'J ; i^iA] ^S?-<D^-fi5c{i##^J 2 <bl*H$CD;£&TfT ->fco 
BP*>. II (6) ©BtfHfc'&'HD iJJlT Jl?-Jl>i:<DM&®. 20. 2 g. .,42. 3 

mmol) ^2-y =f-)V-2- -fwtj-A, (300 ml) (130 ml) ©ift-g-igttl'K 

2-/^)1-2- 7't-> (50 ml. 0.47 moD&tf'J >g*X7fc^7- b 'J^AZ^kfO^j ( 
51.4 g. 0.329 mol)#£T\ MfcH^MJ^A (85% 36.6 g. 0.344 mo 

Dtffllb, ^®{fc^1^i: / <> i^/U T ;b a &€2.Sf*t LT.1S. 5 g 

(86%M#fco 

'H-NMR (500MHz. DMSO-d. ) 5 13.3 (brs. 1H). 8.99 (s. 1H). 8.46 (s. 1H). 
7.56 (dd. J = 8.9. 5.4 Hz. 2H). 7.44 (d. J = 7. 2 Hz. 2H). 7.30-7.42 (m. 
5H). 5. 19 (s. 2H). 4.53 (s. 2H) 
IR (KBr) 3650-2300. 1720, 1660. 1600 cm " 

[5- '■'<yiSn,jt*i/l3J\,#—J\'r I 7-6- **7-2-(p- b 'J ;U)-l.6-y t Ka-l- 

( l ) x^;U4-y f-;U^>X>C ; .f-kF'a?n ij K©£fi£li###J 2 tliHS 
©^ST?to/:„ BP-e.. p-h^-h'J ^ (25. 6 g. 0. 219 mol)£:X 9 J - >l (25 
0 ml) **1«Tllft**tHU Bf^fc^£*E£L*£ 0 B B t LT42.3 g ,(97»» 

/Co 
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( 2 ) N-C2.2- h + i/xf;l/H-/f/K>X7 i ^ ><D£B£ti#%#) 2 t 
mft<DjjmX?ritZo BP*,. IS (1) ©BWffc^ttl (25.0 g. 0.125 mol)£x 
* > -;U (100 ml) fg^4»TT ^ ;7ir hT^ft K ^x*- ;ut -t? 9 - Jl (21 m 
I. 0. 14 mol)«t£l££-t*\ @ M <t£ to &$ts 4 0 g»fc„ 

(3) x^;Ul-(2. 2- ^jF + ->xf;l)-Hp- f> M t" 'J > ^>-6(lH)- it 
>-5- *7;U*>->U- h<73£j£li#:t#J 2 <bl^liCD^j*T?tof- 0 BP?,. Ig ( 
2) <£>B6*Hfc£% (_tI£Kl£Tf#£n7 v c1fi£fi5ct&) (50 ml)&&* 

t^xf;uF + ^/ f i,>?D^-F (28 ml. 0. 14 mol) t £Cd£ g ft: 

£^£#mfe*>r )lt LT36. 1 gf#/c 0 

(4) l-(2.2- ^xF*i/xf;l)-2-(r h 'J ;lO f'J ^>-6(lH)- *>-5- 
*;U*>g*<73£j£li#^#J 3 £|5jfll<D;£ft-CfTo7x 0 BP*,. II (3) ©Btoft 

(35.0 g. 93. 5 mmoD^f'J ^> (140 ml) &?£*T3 ^ ft </ 5=- ^ A (30.0 
g. 244 mmol) @ tfJYb£8D£$$Sfe£,?e t LT24. 0 g (74«)?#^ 0 

(5) [5- it )i>**r-y-h )irt—Ji7 i y-e- -t* v-2-(p- h ') n)-\. s-is t 
Kn-i- t''J;^;b] T-tr hT^f^t H *^x^;UT-tj^-;KD^fi5t(i#%<5»J 2 
i:f5lfil©^&Tff o/: c BP*>. IS (4) Oi^ft^^J (23.0 g. 66.4 mmol)£ 
X.A-'J**-*)-^ (200 ml) h 'J xf;l/7 ; > (18.5 ml. 133 mmol )???£T> 
^7xx;l/*Xt>iJ^7^F (16.5 ml. 73.6 mmol) tSCt£ii\ ^fbi:^>y 
/t,T/U=3-;fc (10 ml. 97 mmol) i££j>£-t!\ i tfMI:£*& t < > ^ ;UT ;U => - ;U 
£>fi£ftl£&eLia{*t LT29.8 g m%Y®tz 0 

(6) [5- : J )l-**r\s±> )l# — )l~7 I 7-6- V-2-(p- h 'J /l/)-l. 6-^ t 
Ko-1- f'J ^ -^x;H T-tr F7;bfb H cD-£e5c(i#%W 2 <i:|5ii$©;£&T^ 

fxo BP*,. IS (5) CDifiijft^^ (^>^;UT;H7-/U<ir(Z)ig^^|. 29.1 g. 

55.9 mmol)£THF (200 mD^lNtgK (150 ml) till, B ft it 

VaZm&m&t LT25.3 g#/-o 

(7) [5- / 0^^t + ^*;l"f-'l'7;;-6- V-2-(p- h 'J 6-y t 
Ko-1- tTU * ^x;u] »»©^BK(i#%flW2 tPItHO^-CtT^fco 8P*,. I 
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m (6) <DgM<t&VD (±ESisT?»t>n/w*a*fi£%. 25.3 g) ^2-/^^-2- 

^o^y-^ (350 ml) (150 ml) 2-yf^-2- 7r > (60 

ml. 0.57 mol) &tf V h U (61.0 g. 0.391 moDfffc 
T, M*Bt+h'J^^ (85* M\ 43.4 g. 0. 408 mol) t U Mffc^ 
^ilfe^B B Bt LT17.5 g»/c 0 
mp 25I-254°C 

•H-NMR (500MHz. DMSO-d. ) <5 13.27 (brs. 1H). 8.95 (s. 1H). 8.45 (s. 1H). 
7.44 (d. J = 7. 4 Hz. 2H). 7.37-7.42 (m. 4H). 7.31-7.35 (m. 3H). 5.19 (s. 
2H). 4.52 (s. 2H). 2.38 (s. 3H) 

IR (KBr) 3600-2300. 1735. 1715. 1660. 1605. 1525 cm " 1 

mnm 5 * 

[5- /Oi>At*i/*^iAT;/-6- **7-2-(nr b 'J *>-l. 6->> t.b'°-l- 
( 1 ) xfA3-yfA^>^ Sf-htKo;o'J KO*ffit4#*fl« 2 

©^arctTofe. bp*>. m-h/uxh-j/u (25.2 g. 0.215 mon^-x^y-^ (25 

0 ml) »jft*Tttffc**tMU Ifi^Jf^i^i^a^ LT41.7 g (97%>» 

(2) N-(2.2- >>x h*^if/l/)-3-yf^>^7 ^ ^ > ©£fi!tli#^fiW 2 t 

mm^mxn^tzo bij*>> iid) ©awfk** C25.0* 0-125 moi)£x 

*y-;U (100 ml) *«*-CT S 7 T -tr h T /If 8 1 K ;IT * * - Jl (21 m 

i. o.i4 moi) tEiea*. iWft*»*^triie.a^*^^*4o.i 8 »^, 

(3) xf;H-(2.2- ^^->xf;l)-2-(r MJ *> f >J S * >-6(lH)- * 
>-5- */U**>U- h©**(i**«2 fcra«©58reff-*fc. IP 5. 18 < 
2) ©BWft^tt (±SESIE-C»^n^«^flc«) *x?y-;U (50 n.l)»ffi + 
T5>x*;uxh*Wf-u>-«*-l- < 28 ml< 0.14 «ol)i:SC:*^ HWffc. 

^ ^ ^ LT35. 8 g'fi^o 

(4) 1-C2.2- ^xh+-->x^;U)-2-(m- h 'J AO t* 'J i v >-6(lH)- *>-5- 
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*7;i,tf >«?<z>£fi£ii^%#j 3 tmmoyjmvn^tio bp^ x ii (3) ©gimt 

-kVB (34.8 g. 92.9 mmol) £-f M i>> (140 ml) Mtta <1H <J f-^A (30.0 
g. 244 mmol)i:£l££-tK S tfHfc£8D£-*Sfe*£JI <b LT22. 7 g (7lK)?#/c 0 

(5) [5- ^>^/l/t^i/*/l/-t:-47;y-6- ^"+7-2-(m- h 'J 40-1. 6->> t 
Kn-i- f'J ;y-/H T-tr hT;U5=t K^x^^T-tr^-yKD-^fiJtli^^^J 2 
tl^«©^i*T^f o/co BPS. Ig (4) ©Bfi<Ht:£%& (22.0 g. 63.5 mmol)£- 

(200 ml) ^T' h 'Jxf ;i/7 i > (18 ml. 0. 13 mol)#£T ^ 7 
i^L U ;UT ^ K (16 ml. 71 mmol) & <hiz^> is JlT Jla 

-Jl (10 ml. 97 mmol) <bJxEE£-t±. S t ^ > 'J )l T ;U n - /KDiSLStid 

£&.m&*'< JbtLTso. i g m%)mtz 0 

(6) [5- ^>^;u^^^77;U^'^-;i/T i y-6- v-2-(m- h "J ;U)-1. 6--^ t 

/io BP*> % IS (5) CDBG-Jffc^fcl (^>^;UT;t/=J-;U<!rOzl^-!^. 29.4 g. 
53.6 mmol)£THF (200 ml)*. lNi£& (150 ml) tMSU B mfc£ftj£l|-t;jfl 
£*&£fcfe@f*<!: LT26. 1 g?#^ 0 

(7) [5- ^y^^^-^^^^^x/l/T Z 7-6- V-2-(m- h 'J 7U)-1. 6-^ t 

Ko-i- f'j s wtm<D&m*&izm2 tmm<?)?3&i:rr^tz 0 bps. x 

g (6) (DSftitii® (_LldSC&Ti#^nfcffi^filt«!J. 26. I g) £2-/f-^-2- 
?v<j-)l (350 ml) SC/tK (150 ml) ig£&&*> 2-y^^-2- 7*^> (60 
ml. 0.57 mol) 'J >&-7K3?^ H U t;A-7jc?Q&l (58.5 g. 0.375 mol)???£ 
T> ffiiM^®?^- h U A (85% ^-W. 41. 6 g. 0.391 mol) t^S m.m<t£V) 
ttm&l&i'Bt UT18.9 gff^o 
mp 183-185'C 

'H-NMR (500MHz. DMS0-d. ) <5 13.27 (brs. 1H). 8.97 (s. 1H). 8.46 (s. 1H). 
7.44 (d. J = 7.3 Hz. 2H). 7.32-7.42 (m. 5H). 7.31 (s. 1H). 7.27 (d. J = 
7.4 Hz. 1H). 5.19 (s. 2H). 4.51 (s. 2H). 2.35 (s. 3H) 
IR (KBr) 3600-2300. 1720. 1655. 1600. 1515 cm 
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6 

N-[4(S)-T = y-2.2- ^7A*D-3(R)-tKo + ->5- 7x-/K>^^H 
^ y J jit I 

( 1 ) N-tert- 7>*->* /U*~;U:7 x — JIT 7 — > (13. 3 g. 50. 0 mmol) > ^ 
K7K ^^ ij o^ao.O g. 100 nunoDRtf f;l/+^i.7 = K(80 ml) 
tza*(t*+MS ml. 80 mmol) £Sn*.. MT5 i#IWtt#Lfc. filttt«l*(2 
00 ml)£J]0;U B^®ex^;u- ^>-b'Xl:l) Tttaj WttB**. 5 <*<£fift 

/ifjfc, *&««€:S£U »£n*£££^'J***">l'*^* D "*' -(90: 

10^^-y>- gtfi*x^;i>) (I £0 U N-tert- ^1> + ^^»7i 

i^T?i>yf AxXf^**lfet>f^i:U13.6 g (96%) 
( 2 ) Ii ( 1 ) -©BW<k^tt(10.8 g. 38. 9 mmol) ®THF(50 ml) j&ifcKT 
;m'>^ffiT, «7KJaft'J^OA(3.-29 g. 77.3 mmol) &C/**ft*'**-*V* »J 
*M2.92 g. 77.3 mmol) ^HDiTSIt 16 jEtE**** s ^PH 
7js 4 t rttS£T I0*^i>**»**»lx.fc|ft, «BET«iTHF***L^o « 

b U N -tert- ^h + ->77;U^-^^ i -;UTv-y-^^^e.^ H H B t LT9.49 
g (97 

(3) IS (2) cDgfi^Hfc^a. 16 g. 28.5 mmol) <D 'J 1 a a / 9 X85 ml) 
jgttK K 'J xf;l/7 • 1/(15. 8 ml. 113.9 mmol) &0'H6*ffc6fc1t- t* 'J 
(18.1 g. 113.9 mmoDO^y^^^^^+> HX85 ml) MT' 
15#IW«#Ufco fi&*0#i&7K(300 ml)(r*£JJQ^-kfDKSl£a*£&£\ #*fl L 

aiC^**:/*llD*»»3*fctt* N-tert- ^h*5/M«7*i 

, UT ^-^-_,U6.41 g (90 %) K»*(5.59.g. 85.5 mmol) ©THFCl 
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ml) ®m&lz& : gi&W.mT, _h!£N-tert- 7' b * S> ti Jl tf- Jl ? x — Jl T =7 ~ + 
-7K6.41 g. 25.7 mmol) * ; J> -7 Jl* a^&^f-Jl (11.1 ml. 85.5 mm 

ol) OTHF (16 ml) S^fllTl/:, ££tr3 mf&im^mmM Ltzik^ : J ? a 
a y 9 X200 mD&tflNBIittTkJfcfc 'J ^/*7jc&i£(i00 ml)£fin*_/co *TMJi£# 

^*7A?D7F 7 -f -(75:25^*-* >- jftiif^) (Z J: 0#*l1f S U 
4(S)-[(tert - 7 h*i/#7U*'~7lO 7;;]-2,2-^7^to-3(R)-tFo*i/ 
-5- 7 x-;U^<>^ >B*xf-4,£Jfcfe*S B B B t LT2.60 g (27 %) f#f- 0 
( 4 ) IS ( 3 ) (DM6*}<t<&VD (2. 00 g. 5.36 mmoDCDTH F(12 ml) SttdlN 
?k&<t-t- h ') 0/.7Kf§^(5.54 ml. 5.54 oimoD^-fiD^T, IfiT2 **RiiJg#L^ 0 
THFmifc®^ ?K (20 mD^ftlx., f# £ft/c»»ift*-aWSI£* Lfc. ?# 
^n/^4(S)-[(tert - T7' K*->27;U*'-;U) 7 ; 7 ]-2.2-y7 Wo-3(R)-t K 
o^>-5- 7 x— 7l^>* >B**- h 'J ^ t Ko + ->OXh 'J77-;KH 

0BT)(1.67 g. 12. 3 mmol) RCfO >>7l/T = XI. 15 g. 10. 7 mmol) <Z> 'J 9 a a 
/ 9 X30 ml) mmiZfc'&T. WSCl£Diggfc&(1.54 g. 8.04 mmol) SrflO^T. M 
fitM^U/:, «tt£ffl*L7\:ffc. «Sfa^fi$7j<^^ h ') ^A*«ifc(50 ml) 
3r*J0*.> ft«ifAt«lll}l/fco *r«tJI££fr-ti\ 10% ?i>S*7k*g®. fiSfOn* 
I*7jc3^~ h U O A7k®itt&CJ t «a«IftJfi7KTIK^i5fe^L. &7kB!tfi*t- l> 'j9ATt 

N-[4(S)-[(tert- 7' h * 7Utf -7lO 7 ; ; ]-2.2-^7^ta-3(R)- t Ka + 

->-5- 7 i — y -on ^> ^;ut ^ y^m^^t LTt.94 g (84 %) 

(5) II (4) 0Dgfi«J{t^^)(l. 60 g. 3.68 mmol) £-tJc#T\ 8Ufc**t©l. 4- 
>&?£(4N. 16 ml) MfiTl BfKm#L/c 0 &«S£SifcL/c 

SL x-x7K5 nil)£JlQX-TS£-f *&ff£3 H]«9£Lfc 0 ?# ^n^Mcc* 
^T> figfnK®e7K^^ h 'J r 7A7K^^(50 ml) £Jjn*., StBr:^ yUTftoaj Lr\: 0 

*r&/i£f&7)cfifis*^ h 'j -7AtR«i/:a, »tt£a*u#'oftfcM£Bmx 

3 6 

BNSOOCID: <WO_9633974Al_l_> 



WO 96/33974 ™ PCT/JP96/01 171 

+ ,1- a.^>(1:8) TffttftU t^l-l* g (94 %) 

mz 0 

mp 128-130°C 

'H-NMR (200MHz. CDCla ) 5 7.40-7.19 (m. 10H). 6.78 (brs. 1H). 4.52 (d. 
J=5.8Hz. 2H). 3.86 (dd. J=7. 8. 16.5 Hz. 1H). 3.69 (dd. J=5. 3. 9.7 Hz. 1 
H). 2.92 (dd. J=5.3. 13.7 Hz. 1H). 2.66 (dd. J-9. 7. 13.7 Hz. IH). 2.13 ( 
brs. 3H) 

IR (KBr) 3400. 3320. 3020. 1665. 1615. 1540 cm" 
#^0>J7 

2- (3- ^>i;;Lt^->*^«7;;-5- ^>-^^-2- **V-1.2- ^ Kd 

-l- t° <j y ji) i^ato^-RSc 

( l ) 3-T ;;t?'J K-2- * > (24. 6 g. 0. 223 mol), KBt^" K M ^ ^ (52. 1 g. 
0.492 ml) . THF (250 mD&C/l. 4- > (50 ■0©»#ttli*<k'<^ ^ ^ 

(35.1 ml. 0.246 mol) **TU:1I> MT15*IH«tf L 
SiS*i:ftii^A (1200ml) ^flnx.. imSfll**^ MJ *>**jft&0< 

»ffl*««LT»^nfcaa*>^^-^- ita*x^M6:i) ^s^^ 

3- /0^**i/*A^T$;tf'J K-2- *>t*ftlSftttt 21.5 g » 

jr*s/*/*TlE«bfcf**«*S*U |ali)?Sc^^^fe®i*«i:LT16.7 g (£ft 
HX^ 70%) f#/c 0 

(2) IS(1) ©§6*Kfc£1& (15.6 g. 63.9 mmol)© ^ 7 a a y * X300 ml) 
®j®i£<-N-3- KX? 2/>-C i K (15.3 g. 64. 4 mmol)£JjD;L, ^fiT17B#|ffl« 

- ;l/ _ 5 - 3 _ Kf'J K-2- *>**fe®(*t L-C12.9 g (55%)»fc. 

(3) Stt* (781 mg. 11.9 mmoDOTHF (10 ml) M*«l*<fc^>^^ CO. 95 
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ml. 8.0 mmol) ©THF (20 ml) &&£18-19 X\ 3 »HT'*Tl/: 0 Kfcfo&t 
£ tf&HLWLUfr £25-35 *CTi@#i££-l. 5 ^IBRHIt Lfc*, IST1.5 NfPbUE 
#L/c 0 KcEffit-U. 1' - t"X (^7xi;it^7^y) 7xn-t>] 
(U)?o'J K (172 mg. 0.211 mmol) ^jDifcft, I§ (2) ©gfi:Hfc-£#!> (73 
7 mg. 1.99 mmolXDTHF (25 ml) f$&£6 #ISITJHIX.. 27'CT25#(UK 51-56 °C 
T2 B$fflk ^ST14B$|BJ«#t/Co KtS&S-lNigS? (150 ml) (Ijll/L, ftttx^ 

tti±i^^ig^UT?#^n^HrS^^ , J *^7/,?D7 h 7'7 7^ - (4.1 i> 
^aay^>- ft tti ci ^^SL, 5-^>^;u-3- ^>^;i/**> 
77;U*x;UT -yf'J K-2- * > £$S£,ll<* t LT542 mg (81*)»fc 0 
(4) 7km<ti- b ') ft A (60* itfete. 77.9 mg. 1.95 mmol) ©N. N- i> / f- ;i/ * ;U 
ATi K(DMF) (2.5 ml)©rS?S<rXfi (3) ©S6*J<fc£flu (512 mg. 1.53 mmol) 
CDDMF (5 ml)&«£21-25 *C. 6 »IHT»TL/c 0 SCc^^ls}iSKT40^ram^ 
L/-ffc. (0.19 ml. 1. 6 mmol)£l2'C\ 1 7>fflT«STb/: 0 f# 

£>n/c£l£?££- 25-26 •CT16NMHtt#Lfc8L IN£& (30 mlX-ftO*., Stfifcxf- 

95:5^?oa y * >- Btgfcx^AO 0 #ftt?H$i t > 2-(3- ^ > ^ ^ * * ^ 77 
/Ustfi JIT i 7-5- <>^;U-2- **7-1.2- L"'J^7U) KSfxf 

;U«-«efeH(*4: LT460 mg (7256)?#^o 

( 5 ) Ig ( 4 ) Mlt&Vn (438 mg. 1.04 mmol)© / * y - H (20 mOSffi 
fS(I2N7Ka$ft7" h 'J OAtK^^ (2.6 ml) £1}UH%.i&TmW L/c 0 5 1.4- 
^**-7-> (6 ml) £tU*.. ^fiT2.5 B#W|«^L^o U 1N£® 

(20 ml)£Jj[J/l, gfc&i: LrV(£? oo*;t/A-C«iaS L/wo fthffite^fi&ftJ&^KT 

#t LT401 mg (98*)?#fc 0 

'H-NMR (200MHz. DMSO-d, ) 6 8.38 (s. 1H). 7.74 (d. J = 1.9 Hz. 1H). 7.4 
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5-7.10 (m. 11H). 5.13 Cs. 2H). 4.64 (S. 2H). 3.70 (s. 2H) 
IR (KBr) 3350. 3000. 2875. 1715. 1650. 1575. 1520 cm" 1 
#^#J 8 

N-U- ^>^/U-2-(tert- ^'f/^^f^^'J^ >-3. 3. 3- h'J^^to 

(D3-T-; -1. 1. l- h 'J ?;u*o-4- 7i-^-2- -f9 J -ji 1 CD 

: 15.0 g. 68.4 mmoD&tf h 'J xf^UT i s (10.0 ml. 71.7 mmol) 
0DTHF (340 ml )&*£{-& ft? o DTtfA (5.5 ml. 69 mmot)CDTHF (30 ml) & 
&£fiDx., ^^B§^T^iS"C-20B#W«t^L^o JgEStedffcftif-'l' (400 ml) 

ffe#L/-o *>ft£l N t&fifc (800 ml) (-fin*.. fit&x^UTfl&m U/- 0 

f&fnl£ffi?7}c3|-7- h 'J ^A7K#itt&C/l&Wft£*T'ftr£L*:». &7jtEft&v ? 

(2) ii ( i ) ©a6*jrk^«D (±iesE&T?#^n/cffi^B5t^. 20.5 g) ^2.6- 

;U^> (16.0 ml. 137 mmoD&tf S> 7 o a y 9 > (150 ml) ©jfi^tt^tert- 
7'f;^yf;l/'> l )^H , J7l/-F (23.0 ml. 100 mmol)£fiax.> ^z&T16B$fBI 
«#L^o SCCffi^l N £B* (600 ml) (Cflnx.. St®x^ /UTtfcffi U A: 0 

•>-7ATK«U ItETtliLfc, H^/sM^^m^foTh 
r =,-? A - (89:11 ^*-*>- ft»xf*) KJ:0»*»8U N-H- 
-2-(tert- ^i^>fAJ/'iA) **S/-3.3.3- h'j7Ato^o^]^? 

( 3 ) Ig (2) ©IMfk^tt (24.3 g. 59.3mmol) Rtf S^rtS?- h 'J O A (26. 
6 g. 177 mmol)©T-tb> (180 ml) *«*MT18*Wtt *Lfc 0 «ETTT 
th>^S*l^^ g*&&£gt8*x^;UCfc^U 7]c (500 ml) KtW*.. BtBt 
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U SETtBttU:, If b tl f: i« ^ ■> 'J * ¥ * 7 A ? n 7 h r 7 7 ^ - ( 
83:17 ftltif^) JCj:*)#*tt»U Mffc£«&£Mfe@t*t LT 

29.2 g (98%)l#/io 

1 H-NMR (500MHz. DMS0-d 4 ) 6 8. 29 (d. J = 7. 8 Hz. 1H). 7.28 (t. J = 7. 6 
Hz. 2H). 7.17-7.23 (m. 3H). 4.27 (dq. J = 7. 2. 4.0 Hz. 1H). 4.11 On. 1H) 
3.57 (m. 2H). 2.97 (dd. J = 14.5. 2.2 Hz. 1H). 2.68 (dd. J = 14.5. 11.5 
Hz. 1H). 0.93 (s. 9H). 0.19 (s. 3H). 0.11 (s. 3H) 
[R (KBr) 3280. 2920. 2890. 1650. 1550 cm' 1 
#%#J 9 

3-^>^;it + ^*^t:-;i/7;;-6- 7x— ;ue«J K-2- 
( 1 ) T-tr I>7x7> (26.3 ml. 0.225 mol) &tfN. N- i> / f^twlAT ^ K'-> 
y f ;l,7t^ — ;U (100 ml. 0. 753 mol)<DT-b K — h U ;U (450 ml) 14B# 

F (350 mOSffiK ^7; T-tr* i K (17. 1 g. 0.204 mol)&tff- FU7A> h 4- 
> K (23.9 g. 0.442 mol)£trax.. 100-110 °CT5 B#fUl«t#L/-o 7k7K"C?x>iPf& 
7K (1100 ml)£fia;L. I#t»nf:*tt<il05l5 i£B*£Jjn*_pH 5tLt 0 #raj[a#£^ 
St^BL 3g*UftT— 6-7i-/lh''J K-2- * >-3- £ h U 7l/£ 

He.Hi*t LT11.2 g (2550f#fc„ 

(2) II (1) <D&mt£® (11.1 g. 56. 6 mmol), 47% H<k7jc*» (37 ml) 
&tfS1ffifc (80 ml)©&£^£12l$fyjJ]D?*iS8itL^o *T#*PL 
/c'f*7K (37 mDTt^t. 1055 h 'J *5 tJD*pH 5<kL/c 0 tfrffi 
@(*£I&3I6J&U 10% i£BI&tf7K-C&#L/co C ©GUfttCfitaffJ^fifcTfc^-t- h 'J 
V U7kmm (400 ml) &tflN7K8fbi- h 'J ^Z.7k&S£ (300 ml) £JjQ;U#^nA: 
m&VH&7 o o*;UZ.T'ifcr£U/-o 7kH (C*#TffiiMI& ; £lJQx.pH 3-4 tU ffrffl 

L/ce^^iRSI^IRL^o C©@t*£7kTSfc#L/~&. 40 e CT14B#fyi*£tE8;# U 
6-7x-;ue>J K-2- *>-3- *7;U*>BI£fcfeB<*£ LT6.91 g (5750 

(3) s-* jit i y-6- 7i-;i/fj K-2- -txD^mt 
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^nm 2 ©^Tff-o/:o en*,, is (2) ©awft^isi (6.78 g. 31.5 

mmol) Z:\.A-'J1r*"*y C175 ml) <K KUf^T;> (5.29 ml. 38.0 mmol) 
#&T. ^7i-il"'}!Xt' l J )IT i? K (7. 45 ml . 34.6mmol) tMIL, £ £(I 
^>^;l7;i/3-Jl/ (6.25 ml. 63.0 mmol) £:J5l££-t2\ % &ffc£ i $j£-$3£ra& 
@f*i:LT5.33 g (53*M#/c 0 

1 H-NMR (200MHz. DUSO-d. ) 6 12.18 (brs. 1H). 8.45 (s. 1H). 7.93 (d. J = 
7.7 Hz. 1H). 7.66-7.74 (m. 2H). 7.32-7.51 (m. 8H). 6.61 (d. J = 7. 7 Hz. 
1H). 5. 19 (s. 2H) 

IR (KBr) 3380. 1725. 1640. 1520. 1500 cm" 1 

(5- ^yiJj\,**i/t> Jltf-'IT I y-6- *-*V-1.6- ytKo-1- tf'J 

( 1 ) ifeffc'O W;U (70.3 g. 0.500 mol)©i-f;l/ (330 ml) 7jc?£T. 
tw^7 ; K (22. 5 g. 0. 500 mol)©^ 9 J - ^ (23. 0 g. 0. 499 mol)&$<£- 1 
■*IH!JM*TirFL/Co 0 'CT30#Rf1t£#L^'f*. ffrffltt* 612 U x-^Trfc 

T30. 1 g (55%)'f#/-o 

(2) N-(2. 2- ^ih + i'if*) *;U/.T i >©£r£li#*?flW2 irleJ^cD^ 
&TfTo7\:o BP*». Ig(l) ©Bfl<)ffc£«D (30.1 g. 0.275 mol)£i * y - >l 

(250 ml) 7 ; 7 7-b I7;lft K^if ^7t^-;l (36.6 g. 0.27 

(3) x^;H-(2. 2- i;xh + 5/ifA) tf'J • S>>-6(IH>- *>-5- #;U*> 
v/l/-hO^*ll#*«2 tia*©^«feW-Df:. BP*. IS (2) ©lfi*Jffc£ 
tt (±Egl£l*»4nfcfit*tt. 48.9 g) fci*./-^ (100 ml) S> 
xf;l/ih + ^^fl'>7D^-F (55 ml. 0. 27 mol) 1*\ ifi-Jfk-&tt) 

4 t 
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(4) l-(2. 2- h + i/if-'U) t." 'J ^ it >-6(lH)~ *>-5- # ^ > fi* <7> £ 

mtm^m3 trnm^mm^tzo op*,, n (3) cogmk^ (11.9 g. 

41.9 nunoD^-f 'J > (80 ml)&fl£*T 3 ^ {k M ^ A (14.0 g. 105 mmol) t 
BWft^«!l«-»a@<*t tT8. 19 g (76*)»fc 0 

(5) (5- ^>y^t+i/*^*'-^7 ; 7-6- **V-1.6- ^tF'n-l- li 'J 

Tffo/io 5P*>, II (4) ©Sft<k-£^ (8.00 g. 31.2 imnol)*l. A-'J**r*t 
> (100 ml) ^^4^. h 'J xf-;l/7 ; V (8. 7 ml. 62 mmol)fc?ET\ ^ ? ^ — ;U 
.txt-'J ^7 9 K (7.7 ml. 34 mmol) bfcfcZ #\ ^ bi:^>y^7;l3-;l/ ( 
4.8 ml. 46 mmol) £5l££-t*\ S Wfk£ttl£fce.®<* £ LT7. 97 g (7lX)»fco 

(6) (5- <>^;lt*->*^^'-^7-;-6- t+V-1,6- ^tKa-l- f'J 
= >?^;U) T-b h7/Lft K©£-f£(±#^0I2 £ Ttf o BP X 

IS (5) cDee-Kk^^) (7.80 g. 21.6 mraol)£THF (80 ml) mfa*. lNigfit (60 

ml) tilU @tf]<fc-&1Sl£#tiifee.B<*£5.57 gf#^ 0 

(7) (5- O^/l/t*^*^*'-^?; ;-6- t+7-1,6- t* 'J 
< >>x;U) gt&©£(£{*#%#J2 t(WIt*©^^TfT-o/co BP*>. IS (6) ©@ 
fl-Hk^ta (_Ll££l£Ti#^nA:te£j&#3. 5.57 g) £2-y*->l<-2- 7*a^V-^ 

(150 ml) SO'7k C60 ml)GDrS£&& t K 2-/f->U-2- 7'^> (21 ml. 0.20 mo 
D5[/ ij 7K^t" h 'J O UZ.iYM*fa (21.8 g. 0.140 mol)#£T. ®*g^9* 

(85% 15.5 g. .0. 146 mol)fc«UffiU Sffifk'£^£*&&*$B , l «t 

LT4.82 g?#^o 
mp 216-220'C 

'H-NMR (500 MHz. DMSO-d.) 6 13.3 (brs. 1H). 8.88 (s. 1H). 8.36 (s. 1H). 
8.22 (s. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (t. J = 7. 1 Hz. 2H). 7.33 ( 
t. J » 7.1 Hz. 1H). 5.17 (s. 2H). 4.70 (s. 2H) 
IR (KBr) 3400. 3250. 1720. 1650. 1605. 1525 cm" 1 
#%fflll 
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(5- ^ )iit*-yti >iT i j -2- y^;u-6- *-*v-i.6- ytKo-i- 

( 1 ) N-C2. 2- >>x h * ->x^;U) 7-b F7 ; ^ > GD-£gJcli#^ #J2 tfflfttDJj 
J*Tff ofco BPB, if^Tt h>f * x- ht K°?d ij K (25.0 g. 0.202 mo 
OStx? y -;u (150 ml) 7-;7t h7^f t K^xf-^T-t^-yu 

(31 ml. 0.21 mol) B &<Hfc£«D£rf|- ts&&&* J Jl>&44. 1 g<#/- 0 

(2) xf;H-(2.2- ^ih + ->xf;L)-2-yf;H:U ^>-6(lH)- *>-5- 

h©£j£ti##0iJ2 fcH8mtfTo/:, BP*>. XS ( 1 ) © 
BWYfc^tt (JbiEfiCET'?#«in/r<a^tftttl. 44.1 g) £x*y-;U (75 ml)&tf£ 
^xf h + i/yf 1/>VD^- h (43 ml. 0.21 mol) tEEE£-ti\ SfiO 
tt£<8D£3tfell{* t LT34. 1 g Uf^7t h-f;f-htKo?oiJ Kftv£© 
IR^ 57%) 

(3) l-(2. 2- F + ->xf ;l,)-2- V f ^ t' 'J ; >-6(lH)- *>-5- ii^K 

ym<D^mtm^mz tmm^mm^tz 0 bp*,, is (2) oaw/^a c 

33.9 g. 114 mmol) £ f 0 ^ > (170 ml) 3^fk»Jf-^A (36. 6 g, 25 

1 mmol) <tEl££-£. g Wffc-&«J*aJ«feS(* t 14. 7 g (48X)»fc e 

(4) (5- ^>^W*^*^^^7;/-2- a**V-1.6- >> t K 

^©^ifcT'tf ifc. BP*,. If (3) ©-iWfk^tt 04.3 g. 52.9 mmol)£l. 
A-ya-f-^y (170 ml) MJxf/l7-> (15. 0 ml. 107 mmol) #tET\ 

^7 xx;u*** »J ;UT -7 K (13.5 ml. 60.2 mmol) ££>K<>>> 
;t,T;U3-;U (8.2 ml. 79 mmol) tS^^^. § 6«Jfk#tt€r*SfeaW+ -f * t L 
T14.8 g (75X)f#/io 

(5) (5- ^ySJ/UT+i/fc^tf-Jl'T = y-2- *f-;u-6- **7-1.6- 7tK 

BP*;. Ig (4) ©@tfHfc-£8D (14.6 g. 38.9 mmol)£THF (140 mDig^^ IN 
igfi* (100 ml) fcfflSU l«(km^t'X»ft©T« A7r^*12.0 gllfc. 

4 3 
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(6) (5- ; J Ji-t* fx 7 I y-2- yf-;u-6- **y-i.6- yt K 

a-l- f'J £ i^4,) etSecD-^fiSt(i#^0ij2 ^rf^^CD^^T^T-o^o IP*,, ig 
(5) <Dmtoil<kto (±S2Kl£T?S£ft/cffi£fi!cto. 12.0 g) *2-y*>-2- y° 
a/<y-;U (250 ml) £tf7k (110 ml) ©g-&Jg«4\ 2-/^^-2- y'r- > (41 
ml. 0.39 mol) RO'U > fit "7*3*-*- h U ^A-jjcfdfel (42.5 g. 272 mo I) 
T\ EJSSfcj*-*- h 'J (855S ^-W. 30.2 g. 284 mmol) bQM L, SSft-^fiJ 
LT10.8 g?#/^o 

'H-NMR (500 MHz. DMS0-d,) S 12.8 (brs. 1H). 8.73 (s. 1H). 8.23 (s. 1H). 
7.43-7.35 (m. 4H). 7.33 (t. J = 7. 1 Hz. 1H). 5.15 (s. 2H). 4.78 (s. 2H). 
2.41 (s. 3H) 

IR (KBr) 3600-2200. 1710. 1650. 1605. 1520 cm 
#%#J12 

[5- ^> : J )l**ris±i Jl7£—)l7 I y-6- ^-^V-2-(o-h M ;U)-1.6-^b Kn-l- 

( 1 ) o- h JIT I K (13.5 g. 0. 100 moDoy? a a y 9 > (150 ml) Mcf 
h77;U*o*Ogfch'Ji^;U;t-+y — ^AJDy^oo/^ >£f& (1.0 M. 10G 
ml. 0. 106 mo I )£fjn IfitU^IBIftffL/:, «ETT2/3 0y?aoy 

*>£S£U »»ttcx-f;b (400 ml) £Jto/L. *teT3 B$fflfg# u A; 0 Iff 
itttt^flUKU x-f;l/tftl\ I^TtSH^ti:, jl^;U2-/ ¥-/U^>X-r i 
f-hl: KofF7 7/ltD^'b - LT21.7 g (8655)f#/c 0 

( 2) Ig ( 1 ) ©BA*J{fc£1SF (6.25 g. 24.9 mmol)©x? J - )l (30 ml)7§& 
i:^;x^y-/l,7; > (1.80 ml. 29.8 mmol) €-j*TLfc&, MT15B$fHll« 

•^l/co i^y-^^ETtaiu f#^n/cs*&^^ in 7m<t± h «j 

7KJgtf£ (150 ml) (CtJO*., ?aortwUATf*fflL/x e tt»ift€r*E7KHBI^ •> 
•5AT'«»U *3tETT£i£S:fc U N-(2- t Ko + i/x.* j\,)-2- * *JV< > X 

(3) x*-;H-(2- t Ko + i/xf ;b)-2-(o- h 'J AO t* 'J ; i> >-6(lH)- * > 
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©g^ft-^tb (Jiie.si^T?#^n^ffl^fiJt«5. 5.3i g) £i*y-^ U4 mio« 

j^cfi > i?if ;Hh + '>>f UV^o^"" ^ (6.0 ml. 30 mmol) <bJ!xC££ i*\ 0 
6<Hfc£t$j£*Kfe®f*<t LT4.52 g»fc«, 
( 4 ) II ( 3 ) ©gtfHfc^ (4. 13 g. 13.7 mmoDS Cf2.6-A^i? > (2. 3 ml. 
20 mmo 1)®^? o o y * > (50 mDSffiir tert-"7*^ >l> ^ / >U > h'J7b 
- h (4.0 ml. 17 mmol)£*IQ*.> MT8 &*[lJite#L/co £cS*S£l N tt« (15 
0 ml) ^Dnt.;^tiHSlto ttajSS«r«&fD«fi!**^ h 'J t7A7K» 

m (150 ml) &U c l&fD*tfi*"Cife^bfc'f*. j»7KBSat-7r^>OATfti*L, & 

**zO «r.fc9#**l«U x^;H-[2-(tert- 7'* ;u ^ * •> 'J 
i^;H-2-(o- h»J^) tf'J i ^>-6(lH)- *>-5- *7 7U***>I/- 
f*£ LT5.70 g (100%) fttz 0 

(5) l-[2-(tert- 7 f-JliS *?■ D i/xf A]-2-(o- h U >U) f'J 
£>>>-6(lH)- 3f>-5- 77;U^>K©-^B£(i^^'i5 , J3 fcffi«©#fc"Cf?o fc„ BP 

li (4) ©BfiSffc'&to (11.3 g. 27.1 mmol)£ f'J ^> (55 mD&ifc^T 
3-7{fc'J (11.6 g. 86.7 mmol)i:Kl£$ii\ ^^it^^U^mit t LX 

7.21 g (68%)?#/-o 

(6) i-(tert-^^^^y f-;ui/'J **>-2-[5-^> •> 77 ;u*-A< 

7 5 y- 6 - t + V-2-(o-hU^)-l,6-^t Ko-1- fc* 'J S^l x*>©£l* 
tt#*HW2 fcH^ftttfofc. Ii C5) ©Sttffc£«K6.86 g. 17. 

7 mmol) *1.4-S>**1f> (70 mDfcte'K MJiW;> (4.9 ml. 35 mmo 
1)#&~F\ >>7x— 7U***U 7UT^ K <4.8 ml. 21 mmol) t SCS £ -t*\ 
/<>^7UT;U3-^ (2.7 ml. 26 mmol) i: £££ i*\ Bttfk** > * 
3 life©*'!' ^ T5 . 66 g (44%)?#/w 0 

(7) IS (6) CD @ toffc'^ (*<yiSJ\'TA,3->lt<D&&to. 5.66 g. 7.86 
mmol) £>THF (40 ml) »f h77'f ^>^OA7/lt'J K©THF ®m ( 

4 5 
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1.0M. 10 ml. 10 mmol) £-flD;t. ^ST5 &fMmWLtz 0 SCDft£7h (150 ml) 

^^^T^iftL. JEETT'fi^Lfc, l^n/;ig^ v 'J 77 f -5 U >? a 
■7 h 7? 7 4 - (50:50 KStif/l/- ^*-7->) (let 9#*tra$2U 2-[5- -<> 
^yb^-^^77 — ;ut i y -6- t+v^o-h'JAH.e-^bKo-i- f'J • 

— 7U] jr.* y -7U^-^fe©T^;U7 7 ^ t LT2.95 g (99%)?#r\: 0 
( 8 ) IS ( 7 ) © a fi*Hfc-£#j (2.83 g. 7.46 mmol) £ h ') xf;l7 ^ > (3. 1 
ml. 22 mmol)0^?D D ^^> (25 ml)tef£<C7K#T\ HStftBfiH- f'J^>li 
{* (3.56 g. 22.4 mmol)<Z)DMS0 (25 ml )&jfc£JjDX.. 0 °CT4 &fffli%WLtz 0 £ 
Ci>?S^7K^U^fia?D^tS7K (100 ml) tzm*., BVSfx^^TMttJ L/io 
0.5 N m& (100 ml) StffiS?a£ig7fcTifc#L/-&. &7kBSiSf-7 r * i/ ^ ATf£ 
*SL j&KTT&ftSU [5- ^>^m^*^-f-;i7;y-6- **y-2-(o-h 
'j;l/)-l,6-yt Kd-i- f'Jiv^H 7t hr^f k K^)»fecD7 ; e;l,7 7^ 
£ LX2.72 g (97%)f#7^ 0 

(9) [5- ^> ^**->77/U*^^T = y-6- V-2-(o- h U 7lO-l. 6->> h 
Ko-1- try £ >*-/H g^K©^fi£li##<5>J2 <blnIfil©^^T^f o/- G BP*>. X 
fi ( 8 ) cDgfi<3ft:^!fS)(2. 60 g. 6.89 mmol) ^2-/^)1-2- 7v><J-tl (45 m 
1)SU : 7K (20 ml) <D 2-y^/l/-2- 7*f-> (7.3 ml. 69 mmoD&O'M 
>fit-7K^^ h 'J O A~7)cfO%J (7.52 g. 48.2 mmol)*?£T\ Wik^Wti- h 'J ^ 
A (85* ^W. 5.35 g. 50.3 mol) tSliU mmtGVU&m&tZi'B £ LT2. 43 
g (90%) *#*io 
mp 191-193'C 

'H-NMR (500 MHz. DMS0-d,) 5 13.2 (brs. 1H). 9.00 (s. 1H). 8.48 (s. 1H). 
7.47-7.29 (m. 8H). 7.26 (d. J = 7. 1 Hz. 1H). 5.20 (s. 2H). 4.55 (d. J = 
17.2 Hz. 1H). 4.20 (d. J = 17.2 Hz. 1H). 2.15 (s. 3H) 
IR (KBr) 3600-2200. 1730. 1655. 1605. 1515 cm 
#^0»J13 
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( l ) ;U4-? va^yXJ ;f-ht Ko ? a M KcD-£fi£{i#^#J2 tffi& 
(D^mrrr^tzo BP"£. p -^doa:>-/- h "J ;i, (25. 6 g. 0.186 moD^-x^y 
-Jl (250 ml) tM<k7K^i:MaL> § W<fc<&«j£fcfe*£S £ LT36. 8 g 

(90%) f#/c 0 

( 2 ) 4-7 □a-N-(2.2-^i h + ->xf/l) ^>X7 i ^ >©-^fi5tli##^J2 i: 
l^ttlO^ffi-Cffo^o BPtb. XS ( 1 ) ©SMffc^tt (35.6 g. 0.162 moD^i 
9 J -)l (120 ml) mm*. T i J T-tr h7^ft F i^x^ ;u T -tr ? - ^ (26 n 

(3) x^;U2-(4- ? d o ^ i — ;U)-l-(2. 2- i?x h 4- i/xf )l) fij ;y>-6 
(1H)- *>-5- *7;U*'*-> U- hCD^BScli#^^12 £l^«©:#&Tfro/;o~BP^ 
XS (2) <DB&<t&ti) (±£EftT'»£n*:tft£flcttl. 48.3 g) £x*/-/U 
(70 ml) + , ^if ;Hh*^yf l/>-?o*-h (36 ml. 0. 18mol)<bS 

(4) 2-(4- ?nD7i-A)-l-(2,2- ^ih + ^f^) t* 'J ^ >-6(lH)- 

3t- > -5- *j\,#>m<D&itutttm3 tmmcD^mxn^tzo sp*>, is (3) 

Og^ffc^ (45. 7 g. 116 mmol) f 'J ^ > (165 ml) 3 ^ f k 'J f ^ 

A (37.2 g. 278 mmol) fcEttStf, S Mitii t LT33. 0 g (78 

(5) [5- ^>^^t+i/*^#-^7; y-2-(4-?DD7i-m-t+V-l. 
6-;t Kd-1- t*'J ; i^x ;u] 7t h7^f t Ki^xf ;l/7t^-^O^JS(i# 
*ffil2 t(5l«l©^?*T^fo/Co BP*.. Xg (4) ©IWfk^ttl (32.2 g. 87.8 m 
■oDfcl. > (260 ml) h'Jxf ;17; > (24.5ml. 176 mmo 
DffST, y7ix;l*x^'J /17^ K (21.5 ml. 95. 9 ramol) £EES£-tK £ 
bi:^>^^7;i3-;i (12 ml. 0. 16 mol) £ Ec££ gtofk^tO^ 
T;i/=i- ;i/©rE-&^^-URfe@(*i: LT39. 3 g (85%)f#7^ 0 
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( 6 ) [5- i? Jlit * is ft Jltf — Jl<T i J -2-(4-9c o 7 x — /l/)-6-*-* V -1. 
Ka-1- f'J ^ >» — ;U] T-b KTyU^t F <Z> #^%0»]2 <k |5jJ$CD;£i£ 
T-f?-^o BP*>. IS (5) ©Bttffc^ftl COy*7;^-;li:Ofi^tt. 38. 
7g. 73.9 mmol)£THF (250 mDSffit, lNlfitt (190 ml) £&SU Bfl-Hfc^ 

( 7 ) [5- 'O y;^ + ^^^*'-^7 i J -2-(4-? o a 7 x^;U)-6-^"4- 7-1. 

IS (6) ©BflUfb^tt (_hieSCDT?#^n/cffi*fi£^. 36.8 g) £2-/^ 
;U-2- yo/<;-A (460 ml) &tf7.k (190 ml) 2-/*)l-2~ 7' 

7-y (78 ml. 0.74 moORO'U >St~7K^^ h 'J ^7A-7KlD^ (84.2 g. 540 mm 
ol) ffttT, mUSitF^A (80X 58.5 g. 517 mmol) t&IL, S 

@ffc£%£&fe£.f!ri: LT26. 6 gf#^ e 
mp 220-224'C 

'H-NMR (500 MHz. DMS0-d.) 6 13.29 (brs. 1H). 9.01 (s. 1H). 8.47 (s. 1H). 
7.60 (d. J = 8. 5 Hz. 2H). 7.53 (d. J = 8.5 Hz. 2H). 7.44 (d. J = 7. 1 Hz. 
2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 5.19 (s. 2H). 
4.53 (s. 2H) 

IR (KBr) 3320. 1725. 1665. 1610. 1515 cm"' 

[5- iJ )lit *r i/ ft Jltf— HT I y-2-(4-/ Y*i/7 x — 7l/)-6-** V-l. 6- 

( 1 ) jLf-;U4-> h + ^^>X<;f-htKa^oiJ V <D it fS.it &%fr\2 t\s\ 
iO^itTlfo/:. Bfl*>. T — V— MJ 71 (25. 6 g. 0.199 mol)£x * y - 7U ( 
250 ml) &fc*K ^ft7jc^tmaL, B8«lft^tt«-«#e,«liSt LT40.5 g (94 

(2) N-(2.2- h*^i^;l/)-4-/ b^is^OXT I >> >©£fi£li#^{$»l2 
tmm<D?jfe-C?f-otz 0 BP*,. Ig (1) <Z)gft<fc£1$l (38.8 g. 0.180 mol)£ 
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x ^ j - )X/ (130 ml) Wt7 i J T-tr hT;bft KSJi^AT-tr*-* (29 
ml. 0.20 mol) fcEfc*-*, S Wffcfctt ^*G0. 2 g?#/-<, 

-6(ih>- *>-5- *;u**->u- v<Ditmt&^m2 tmmoji&xff-ot-o bp 

*k II ( 2) .©BtfJfb&to CiESC&Tff^n^a^fiRtt. 60.2 g) £x*y 
-;l (70 nlMts i?zf/Ut'*i/^l/>VD*-h (40.5 ml. 0.200 m 

(4) 1-C2.2- n + ^i-it) fcT'J i ^>-6(lH)- 

tDiKymo&mt^mz tmm^mxn^tio bp*>, is (3) 

(DgWft-^fiZJ (33.0 g. 84.5mmol) * bf V. S> > (120 ml) Jgifc^K 3 ^ f t U ^ ^ 
A (27.1 g. 202 mol) fcfiCS**. B Wfl:£tt**a*ifi t LT25. 1 g (82%) 

( 5 ) [5- *C #-;l/T * 7 -2-(4- n*f7xiA)-6-t*V 

-1.6- i?tKo-l- eijjy- T-tr hTAfh Ki?if A7t^-;KO^lS 
(i#%W2 tlSI»'©^ffi"ClT-5fc« 18 C4) ©gfi*jffc#«K24.6 g: 67. 

9 mol) £l.4->>**-*> (200 ml) 8itt<K h M J-t^UT = > (19 ml. 0.14 
mol)#t£T\ >*7 x-;l/t^t< 'J )17 iS K (16.8 ml. 74.9 mo.1) t5C££-ti\ 
SiilC'O^^TAa-;!/ (9.1 ml. 88 mmol) <b i*\ S 6*HL£-#D£*Sfe£i 

a B a t LT18. 8 g (59X)f#fc 0 

(6) [5- <>^^t*->*^'t-^7; y-2-(4-y F*->7i-/l)-6-t^V 

-1.6- ytKo-1- i £> — T-tr FT/l-ft K©-&Jdcl*###J2 
tffcTtTofc. BP*>> Ig(5) tf>BAS<t£flD (18.1 g. 38.7 mmol)£THF (130 
ml) 1N£B* (100 ml) tfflll, B Wfls£«j£*frfi£fe)*:»fe®i* t 

LT16.5 gff^o 

(7) [5- ^>yU + i/»A.1{iA7;;-2-(4-/h*f7xiA)-6-t*V 
-1.6- ytKo-l- tT'J ^ S> — 'H Wtm<D&J$.lt^M2 tmm<D?j&T'<T^tz 0 
BP*.. XH (6) <DgtfHfc£^ (±3e££T'?#£n*:fi£fi!cto. 16. 5 g) £2- / 
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f-Jl-2- ^o^!y-;K240 mD&tf* (100 ml) (Dm.&&&*. 2-^f^-2- V 
t-*s (41 ml. 0. 39 moDR^'J >ffie~7K^7" h 'J ^ AZlTKfn^ (44.1 g. 283 mm 
ol) #&T> W&WSk-i' \> V I* (85* ^W. 28.8 g. 271 mmol) tffiiU ^ 
Bffc^&^fcfetSB"**: LT14.4 gf#fio 
mp 195-200*C 

1 H-NMR (500 MHz. DMSO-d.) S 13.2 (brs. 1H). 8.93 (s. 1H). 8.44 (s. 1H). 
7.47-7.42 (m. 4H). 7.39 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 
7.07 (d. J = 8. 8 Hz. 2H). 5.19 (s. 2H). 4.54 (s. 2H). 3.82 (s. 3H) 
1R (KBr) 3300. 1725. 1660. 1600 cm" 1 
£##115 

[5- ^>^;lt+i/*/l"f-^7;y-2-(4--ho7x-^H-t+7-1.6- -J 

t kd-i- fj = ^-^] stffieo-^fiS 

( l ) x^;U4-- ho^>X^;f-htKD?D'j K©^l£l±#%ti»12 tl^flU 
O^&T^fo/Co BP"£. 4--ho<>7-h'J;l (26. 5 g. 0. 179 moD^x? y 
-;U (250 ml) itttfcTMKfc&SU § tft<t^<fo*m feSSiS t LT35. 7 g 

(86 %Y&tz 0 

(2) N-(2.2- i>x h + i/xf A)-4-- h dOXT i ^ > ©<&5£{i#%0»J2 <k 
ID^CD^&Ttf -0/-0 BP*>, I§ (1) ©gttHt£-$J (34.7 g. 0.150 moD^x. 
9 J (120. ml) T ~ y T-tr hT^ft Ki^xf A7t^-A (24 m 
1. 0. 17 mol )£:££<*-£. § 6*Kfc:£ia>£*t/flfc*feBf*£42. 4 g?#fc„ 

(3) x^;H-(2.2- ^xh + ^xf;l)-2-(4- xhD7xx;l) f'J ;^>-6 
(1H)- *>-5- #;Utf*> U- b©-£fi£(i##W2 «!r f6)1£<Z>:fr?£TlT o /c„ IP^, 

is (2) <Dum<t&®) (_biasc£;-r?#^n/-fi^BSt^. 42.4 g) £x;?y-;u 

(65 ml) /S^^ 1 , ^xf^x h + i/^f 1/>7D*- h (34 ml. 0. 17mol)tS 

(4) l-(2. 2- ^i^->ifA)-2-(4- — ha^iX/U) fcf'J i^>-6(lH)- 

*>-5- * n#>m<D&mtttm trnm^mrff^tzo ep*>. i*i (3) 
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©BffMfc-£<8> (48. 1 g. 0. 119 moO^eU S> > (160 ml) B^it')^^> 
A (38.1 g. 0.285 mol)i:£J£2^ B Wit t LT26. 7 g (59 %) 

(5) [5- ^>^;ltt^iJ^t:-^7;;-2-(4-^ho7x-;l)-6-t*7-l. 

%fl«2 tffime>?j&-Z'n o/: a BP*>, IS (4) ©g^ffc^^ (26.2 g. 69.4 m 
mol)£1.4-^**-9-> (220 ml) MJxf^7;> (19 ml. 0. 14 mol) 

^£T. ^7 i^^t^* 'i /U T K (17.9 ml. 79. 8 mmol) t£i££-tK £ ^> 
IZ^yiS'lT Jl=i-)l (10.5 ml. 0.101 mol) £SCC£-£. § 6*Ht 

^o B B <t LT24.5 g (73%) f#/: 9 
( 6 ) [5- ^y : J)\,**r^tlJm—H<~7 I J -2-(4-- hay x ^;U)-6-^+ V -1. 
6-^tKo-l- f'J « T-tr hT;Ux t K©^fi5c(i#^^12 i (el It © 7? 7* 

Ttfo/Ce HP*>, li (5) ©g^ffc-^^ (24.0 g. 49.7 mmol)£THF (185 ml) 

mm*. \mm (140 m n tiiu LT20.4 g do 

o %)mt~ 0 

(7) [5- iJ >lJt*>ti >1*->IT I y-H4--Fo7x-/l)-6-t+V-l. 
Kd-1- k'U i i?-;H &*g*©-£l£li#^M2 i: l^ftO^-CfT o Ai e BP 
I§ (6) ©@fl«Hfc'&%) (20.2 g. 49.5 mmol) £2- * * Jl -2- 
(310 mDRtf* (130 ml) 2-yf^-2- ^'^> (52 ml. 0.49 mo 

O&C/U >ffil— 7K^^" h 'J ^A~7K?Qli) (56.4 g. 362 mmol) #£T, KJM^a* 
(85% 36.9 g. 347 mmol) till, ^Sffc^Sr&fefe^ t 

LT20. 3 g (97 %) mtzo 
mp 240-243"C 

1 H-NMR (500 MHz. DMSO-d.) <5 13.3 (brs. 1H). 9.10 (s. 1H). 8.51 (s. 1H). 
8.37 (d. J = 8.8 Hz. 2H). 7.79 (d. J = 8. 8 Hz. 2H). 7.45 (d. J = 7. 1 Hz. 
2H). 7.40 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 5.20 (s. 2H). 
4.53 (s. 2H) 
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IR (KBr) 3650-2800. 1720. 1670. 1610. 1530. 1505 cm " 
#%0>J16 

[5- V)\,1r*r is 1J — >l~7 I J -2-(3. 5-^-ho7 i — Jl)-6-** V-l. 6- 

Ko-l- f'J i — ;U] KKO^BSc 
( l ) if-;U3. 5-V^ h a^OX-r i -r- h h Ka ? a 'J K<D£-j£(2#^ffJ2 t 
|s]«l©^f*T^fo tz a IP*., 3. 5-V^ h a^y/- h 'J ;U (25.2 g. 0.130 mol) 

(250 mi) mm*. i&<t7kmt&mL. ^ftit^^mm^^ t 

UT34.5 g (96 %) nt^o 

( 2) N-(2. 2- K + Vi^AO-3. 5- V^- h^^yXTi is y (D&tfilt^^m 

2 trnmv -fi&x ft -otz 0 ep*>, i§ ( i ) ©gtfHfc^ftj (34.4 g. 0. 125 moi) 

; -ji (130 ml) 7;;7th7;l/ft K ;UT -tr ? - ;K2 

4 ml. 0.17 mol) B 6^b^£3-t;^ra£.®<*£46. 8 gf#A: 0 

(3) xf;H-(2.Z- ^xF + ^ifAH-aB- ^Fnn-A) f'J;^ 
>-6(lH)- *V-5- > b- h©-£fi£(x###)2 <b lelfil (DJo&Xft o 
BP*>. II (2) CDgflUffc^ttl (±ESl&T'»^n/cta^BJc1». 46.8 g) 

J -Jl (65 ml)i§i£ c K i^xf Axh*i/y>l/>7D*-h (34 ml. 0. 17 mo 
l)fcfi£££lK Bttrtk^fc^afeLlMt LT37.3 g?#/i„ 

(4) l-(2. 2- ^xh + ^xf;l)-2-(3.5- •^l>n7 1 x;l) £ 'J = V -6U 
H)- *>-5- #;U*>8©£Ji!c{*#^0»J3 fcffi»®;&£"CfTo*:o EP*», Ii ( 
3) <DBM<t£® (36.7 g. 81. 5 mmoD^f'J : J V (120 ml) 3 O ft U 
f7A (26.2 g. 0.196 mol) B ft <t£ t LT22. 6 g ( 

66 %) mtz 0 

( 5 ) (5- s<> 'J)ljt*is±i Jltf — JIT I J -2-(3. 5--^— h a 7 x^^)-6-^ + 
V-l. 6- ^tF'D-1- f'J /H T-tr hT;l/-r t K ;UT-t: 

Jl£(*#%#J2 «b(5im©^j*T'tTo^o BP*>. 11(4) ©B^fk^ft) (22.2 g. 
52. 6 mmol)£l. 4-V**-*> (200 ml) h 'Jxf A7 ; X14.5 ■!. 0. 

104 mol)#ftT> ^7xX/l/^Xt>'J 4/ T V K (14.2 ml. 63. 3 mmol) £rJxCS£ 
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$bi:Oi?^7;l/3-;l/ (8.2 ml. 79 mmol) -t*\ B toft^t*) <t ^ 

> «^ ;l^7 ;l 3 - AOfii1!)*«fet -f ;t t LT5. 38 g (17 %) ?#/- 0 

(6) [5- i/Jl**i/1]fl#~ i /-2-(3.5-^~ hD7 x — 7U)-6-** 
V-1.6- ybF'D-1- try i is — Jl] T-fc hT/U^t KcD£f£(i#^{$»l2 tffifll 
(Djjm-Cft^tzo BP*,. Ig (5) ©gW(k^» C<>yA7;l/3-Ai:fl>j|^ 
ft. 5.37 g. 8.86 mmol)£THF (110 ml)S« I K 2N£& (80 ml) t&W U B ft 

(7) [5- ^>i?;lt+>'*/l"f-^7 $ y-2-(3. 5- V^ ho7 j.-;i,)-6-t* 
v-1.6- ist Ka-l- try i V-;u) 5t®?o-^^li#%^J2 £ffil$©;fr£TfT o 
fc 0 BP 5. II (6) <Dgftffc-£ft> (JtieSC&T'ff^n^fi^BSt'KD. 5.55 g) £ 
2-y^;U-2- Vo^y-^U (60 ml)&tf*k (25 ml)©ifl'£?&fl$ t K 2-/^^-2- 
TT^V (9.4 ml. 89 mol) X.U U >K~7j<^^ h y O A -7KfD8K9. 68 g. |2. 0 
mmol) #&T\ SSfKth'J^^ (85* 6.88 g. 64.7 mmoDt&^U 
m&1t&tt)t Vi-rfrx.-'rJMDm&VO&ft&ffltet LT3. 94 g?#fc 0 

1 H-NMR (500 MHz. DMS0-d«) 6 13.5 (brs. 1H). 9.17 (s. 1H). 8.95 (t.^J = 
2.1 Hz. 1H). 8.74 (d. J = 2. 1 Hz. 2H). 8.55 (s. 1H). 7.45 (d. J = 7. 1 Hz. 
2H). 7.40 (t. J = 7. 1 Hz. 2H), 7.34 (t. J = 7. 1 Hz. 1H). 5.21 (s. 2H). 
4.59 (s. 2H) 

IR (KBr) 3320. 3070, 1715. 1660. 1505 cm' 1 
#%W17 

[5- <>^/l/t*->*^l"K-^7;;-6- V-2-(3-ey i>/U)-l. 6->> t H o 

-l- try ~ v~i\s] Bt®?<z>£f£ 

(1) ?od*u (100 ml) hX-ZJ-il (200 ml) cDif|-£fl£(C7k?£T. l£<fc 
T-fc*;U (190 ml. 2.67 mol) £1 T*T Lfco 0 'CXSOftmmWLtz 

3- isT J £>) is> (25.5 g. 245 mmol) ®7nDt.;lA (300 ml) fei&^l. 
5 UfMfrUXmTLtz, SfiT17^IBIttfliL^». tlfasto£6ttU 7 no** 
ATtl\ K£TTf£**£ii\ xf-;U3-ey : Jyii )l**is4 i t- Y i>t F'n 
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7o<J K£&fe*£ B B ei: LT50.5 g (9250 

( 2) IS ( 1 ) CDB&-Hb-£ED (50.0 g. 0.224 molXDi* y - >l (200 ml) jg 
S£tl*teT, 7-;7th7^ft K^if-^T-tr ^ -;U (37 ml. 0. 25 mol)<i: 
h'Jif/1.7; y (35 ml. 0.25 mol)2:fiD/U~'f£, MfiT5 B$ra«r^L^ 0 
y -/^filETtSiU ?#£ftfc*tttt£lN*»ffc->- h U ^A*»Jft(600 ml) 

(can*.. ^Do^^-cmmjifco toftm&m7kmm'?7*i" A 7 at$£**u & 

t£TTigJ£g£U N-(2. 2- h + i/xf A)-3-e U > * ;U # -fr ^ ^><£ 

(3) i^;U-(2.2- ^xf + i/xf;l)-2-(3- f'J^AO f U S S> >-6(lH)- 
*>-5- h©£-fifcti#%0J2 iffifcO^&TfT ->tz 0 BP*., Ig 

(2) <DBfi*Hb-&1£j (±ISJRl£T?#£n/cffi£li5cftJ. 55.0 g) £-x*y-;u (10 
0 ml) fgft^ -yxf;ixF + i/yf L/>7D*-h (51 ml. 0.25 mol)<t5Cfr 
B&m£1fc£*K&tee B a <l: LT53.0 gi#fc c 

(4) l-(2. 2- : Jz- h + i/xf;l/)-2-(3- fJ^U) f'J £^>-6(lH)- *>-5- 
*;U*>ffi*©-£f£li^%#J3 tlaUf <7):frj£Tff ofc e BP 5. H (3) ©Bftffc 
^•151(50.2 g. 139 mol)«eU X200 nil)^^, b <y <t >) T *t> 1* (43.1 g. 
322 mrool) B fi<Jft^«&^^ffife®(* t LT33. 0 g (66%)»fc. 

(5) 15- ^>^;l/t+^i7;^-;l/7 • ;-6- V-2-C3- f 'J G-iS 
t F'd-1- e>J ; >>-;H r-tr h7^ft K ^x;f- ;ur-t /t, #3* #j 
2 i:(5]«CD^^Ttf o/- 0 BP*,, Ii (4) ©Btt<b£fl!J (32.5 g. 97.5 mmol) 

(250 ml) &m*. h'Jxf;l/7i> (27 ml. 0. 19 mol)?Fft 
T\ i?J 'J ;l< T K (26 ml, 0. 12 mol) ir£tt-£ ^ 

;UT;UrJ-;U (15 ml. 0.14 mol) i£l£$-ti\ B ^it^^m^ik t LT30. 8 
g (72%) ?#/Co 

( 6 ) (5- <J )lHr*i/-h Htf — hT I J -6- V-2-C3- £ 'J ^-M,)-l. 6-^ 
t Kn-1- t'U i ^ — ;H T-tr h7^fh K©£-fi$tli#^#12 <t (UfilcD^ST^T 
of: c BP*>, If (5) ©Bfi-Hb'&ED (29.9 g. 68.2 mmol)£THF (250 ml)&ffi 
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INiMfi* (180 ml) £r«LSU BffKfc£1*£3"t/»fe@f*£25. 4 g?#fc« 

(7) [5- ^>^^t*->*^t'-^7;A6- V-2-(3-f'j i>;U)-l. 6- 
t Ko-l- f'J i ;U] Ml file I 2 irlH«lcD^&-Ctf BP*>. 
Ig (6) (DEtoit&VB (±£El£T»£ttfce£fi!cto. 25.4 g) £2-y^/U-2- 
7o/*y-;t/ (430 ml) &tf7k (180 ml) 2- t * )l-2- 1' 't > ( 

72 ml. 0.68 moDRtf U ~ 7^-7" h 'J O U ~ 7KfDlft (74.5 g. 478 mmol) 
&T> ffiiS^K-^ h'J^^ (85% #W. 53.0 g. 498 mmol) tm&L, ^fg<fc£ 
t LT17. 4 g?#/^o 

mp 189-190'C 

'H-NMR (500 MHz. DMS0-d«) 6 13.3 (brs. 1H). 9.06 (s. 1H). 8.74 (dd. J = 
4.9. 1.6 Hz. 1H). 8.70 (d. J = 1.8 Hz. 1H). 8.50 (s. 1H). 7.94, (m. 1H). 'i< 
7.56 (dd. J = 7.9. 4.9 Hz. 1H). 7.45 (d. J = 7. 1 Hz. 2H). 7.40,(t. J = * 
7.1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 5.20 (s. 2H). 4.57 (s. 2H) ■ i 

IR (KBr) 3380. 1720. 1660. 1600. 1510 cm" 1 

###118 * ' "H 

[5- ^>^;itt->*;l"f-/l7;/-6- V-2-(4-t # ') 6-S> b Ko ' ( |i 

-l- fj = s;— /H stffie©-£j& #'•'* 

( 1 ) 4- >T y tT 'J ^> (23.9 g. 0.230 mol)c£>y 9 J — h (200 ml) jg^f^^ 
h U ^Ut K©y * 7 -/UjSffi (5. 0 M. 5.0 ml. 25 mmol) £JjO*-fcf£, 

£igT7 B^Rafg^L/co S^ffie (1.5 ml. 26 mmol ) £Jjn 4* it L/c&, 
T> T = y T-fe hT;U-r t F "^xf *7t^-^ (38 ml. 0.26 mol )£rJja*-> ^ 
fiT14l#!Wtt#Ofco ^;-^«ETt9*U #£ftfc»tttt£0.5N7fca 
{fc^ h 'J ^TkJgift (500 ml) KjJP/U ^ao^;UAT't4MJ t/co Wiai«E€:»7k 
Wt»^r*>"!7AT?£-J»U. j6BET"C»«9*U N-(2. 2- ^ih^ >i^^)- 
4-f'J >?>77;U^>-^i >>>£#t;fefe[a<*£-80. 6 gi#7\i 0 

(2) x^H-(2.2- -?xh + ^xf;l)-2-(4- b* 'J i> Jl)- b* 'J ~>>>-6(lH)- 
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(1) (D3V)<t&m (_Lie&!£T?#£>n/c&£fi!c1£}. 80. 6 g) &J-9J-J\s (10 
0 ml) ^xf;ixh + y>f l/>7o?>-h (52 ml. 0.26 mol) <b JxE£ 

(3) l-(2. 2- ^xh + i/if^)-2-(4- fc: M ^AO-f'J ~ >>>-6(lH)- *>-5- 
^;U^>gf©^fiJc(i##^J3 t|s]fc©};&-C*f o/^o EP*>. H (2) cDglttft 

(56. 7 g. 179 mmol) £ f 'J X220 mDlg^'t 3 , s^fk'J^^A (57.5 g. 
430 mmol) B fi^^ta i: LT32. 1 g (54*)f#/io 

(4) [5- ^>^^t + >*/l/+-;l7; y-6- t+V-2-(4-k''Jy;l)-l,6-^ 

2 •blBj^O^^TtT-o^o BP-B, IS (3) (DUtfMt&V) (30.8 g. 92.4 mmol) 
£1. 4-^*^^> (230 ml) ^t 1 . h'Jxf/t,7;> (26 ml. 0. 19 mol)??&T. 
"7 x-/l+«x + 'J ;l< T K (24 ml. 0.11 mol) £J5l£2-£. $^,i:^>y^T 
(14 ml. 0.14 mol) mi <t£fy t LT28. 4 g ( 

70*)f#/-o 

(5) [5-0^^t*^*^t-il7;>-6- V-2-(4-fj *J t\,)-\. %-'J 
t Kn-1- b*'J E ^-;H T-trhT;U-rt K©-£j£(i#%ffl2 ir(5l1$cD^jiTlf 
o/Co EP*>> IS (4) <DSttHb£-«l (27.7 g. 63.2 mmol)£THF (250 mD&ift 
*K iNifttt (180 ml) t&SU B fi«Jft^f»€-^t;«fe.®*€:24. 7 g?#/c 0 

(6) [5- ^>y^t + ^*^^-^7; ;-6- *4-V-2-(4-e»j V S-J 

is (5) ©attffc^fci (jLiescc-c?#^n^e^R5ciS). 24.7 g) zz-zth-i- 

-fn'<;-Jl (400 ml) &0*7k (170 ml) ©M£-S$£ C K 2->f ^-2- 7'^> ( 
67 ml. 0.63 moDSO-'J >»-7X^^ h U^A-^Kft^l (69. 0 g. 442 mmol) # 
ST. ffiiS^^T-h'JOA (85% #W. 49.1 g. 461 mmol) tilIU mMitit 

mp 216-219'C 

1 H-NMR (500 MHz. DMS0-d.) 5 13.3 (brs. 1H). 9.09 (s. 1H). 8.76 (d. J = 
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6.0 Hz. 2H). 8.50 (s. 1H). 7.51 (d. J = 6.0 Hz. 2H). 7.,45 (d. J = 7. 1 Hz. 
2H). 7.40 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 5.20 (s. 2H). 
4.55 Cs. 2H) 

IR (KBr) 3370. 3260. 1725. 1665. 1595. 1525 cm" ' 
###)19 

[5- K>^;lt+^*/l"t:-^7;;-6- V-2-(2-f"X-/U)-l. %-<J t K a 
-I- f'J = ^xl;U] fi^ffiPO^fiSc 

2 fcH*©#&Tff->fc 0 BP*»> 2-ft7i>*;^'-h l J^ (25.2 6. 0.231 
mol)^i^y-;U (250 ml) ttft** t*8 U B W{fc*tt*fcfe*S ft 

t LT16. 3 g (37 %) f#/c 0 

( 2) N-C2.2- >>x ^->xf;l)-2-ft7x y-h )l I 'J t&n 

mi tmm<Dyjmxn^tz 0 bp*>. is(i) ©swas^i* ci6.i g. 84.q : mmo 

D^X^ y (65 ml)»ift«K 7;y7th7AfkK^if^7*^-A ( 

13.5 ml. 92.8 mmol) fcfilfcStf, B Wfl;*tt**t;*e.S9I*- ^ **30. 4 g?# 

/Co 

(3) x^;H-(2.2- ^xh + ->xf/l)-2-(2- f-i-dO f'J « i>>-60H)- 

(2) ©Bttffc£«l (±eSttTf#^n/iffi*fiR». 30.4 g) fci* y -;K40 
ml) J^fflE^ yxf/lx Y*is/ f-U >va*- h (19 ml. 94 mmol) tSct«£ 
-tK BtfJffc£tt*ifc*fel3f*fc LT18. 1 gf#/x 0 

(4) 1-C2.2- S^x. h*^x^)-2-(2- ^x-;U) f; i v>>-6UH)- *>-5- 
***>i»©£fiSl*M0»J3 t^«©^TftTtf o/c 0 BP*,, 18(3) ©Bttffc 

(17.7 g. 48.3 mmol)£ f'J ^> (65 ml)«tt*K HOfb'J^^ (15.5 g. 
116 mmol) fcKl£*ti\ B W t LT 12. 2 g (75 %) »*=. 

(5) [5- <>-;;lt + ->A^t'x;l7;;-6- V-2-(2-^x— ;U)-1. 6->> 
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2 tmm<DUmx'a-,ti a HP*>> IS (4) CDBttffc^tt (11.7 g. 34.6 mmol) 
€•1. 4--^^ + it > (100 ml) JS**^. h')xf^7- > (9.5 ml. 68 mmol)r?£ 
T\ ^7x-**X*'JAT^K (8.5 ml. 38 mmol)<i:Mti>£-ti\ 
;UT;un-/U (4.5 ml. 43 mmol) <b&fc£-ti\ B fl-Hfc£$> «t > fUT ;U => - Jl 
<Dm<&%8 -< Jit LT13. 9 g (83 JO 

(6) [5- ^>^;i/t+->*;i/*'-;i7; y-6- V-2-(2-^i— Jlj-l. 

t Ka-1- tr y ^ s^/U] T-t bT/l-rt K<©£j«li#%#]2 <t IsJtf ©;£&T'fT 
o^o BP*,. Ii (5) ©Btfrtfc^fc ^;UT^a-;l<b©rg£t&. 13.7 g. 

28.3 mmol)£THF (100 ml)^*. 1NJ£& (75 ml)t«tIL, Bfl-Jft^tt^^O 
iR^«l*8Eltfe.*>r/l/t LT11.8 gf#/c 0 

(7) [5- <>y/lt+^*A'f-^7-;-6- 7-2-(2-f"Ji — >U)-1. 6.-^ 
t Ka-l- f'J i Stffi?©^fiJcli#^^J2 tl^«lCD^^Tff ofco BP^, 
II (6) ©Bttffc'&tt (±KEl£T?#£nfcfi£fi)c1S). 11.8 g) &2-/+JI-2- 
Ztas<j-il (175 ml) &tf7k (75 mnOrS^jg&cK 2-y*-;U-2- 7 'f- X30 
ml. 0.28 mol) Stf'J >»~7X^^ h 'J OZ*-7kfn^ (32.2 g. 206 mmol) 

T\ Wt&m&1- h >) t> l* (80% 22.4 g. 198 mmol) tiliU SUffc-ft^ 

&tt*&t&A£ LT10.4 g»/c 0 
mp l5l-l52'C 

l H-NMR (500 MHz. DMS0-d,) <5 13.44 (brs. 1H). 9.00 (s. 1H). 8.44 (s. 1H). 
7.85 (dd. J » 5. 1. 1.0 Hz. 1H). 7.45-7.41 (m. 3H), 7.39 (t. J = 7. 1 Hz. 
2H), 7.34 (t. J = 7. 1 Hz. 1H). 7.20 (dd. J = 5. 1. 3.8 Hz. 1H). 5.19 (s. 
2H). 4.86 (s. 2H) 

IR (KBr) 3600-2200. 1730. 1650. 1600. 1530. 1500 cm 

mmm 1 

2-(5- <>^^t + '>*/l"f-^7;;-6- **7-2- 7x-H,6- i^tKo 
-1- f'J ^ ^;U)-N-(1- ^7U-3. 3. 3- h *) 7 Jl-ta-2- * * V 7* o tf /I) T 
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( 1 ) (5- ^yJJVitlrytJhtf—hT I *"*V-2- 7 x— 6- S> t 

kd-i- tf u 2 is—*) $m (#%^J2 ommit&VB. 8.57 g. 22.6 woac; 

3-T $ V -1. 1. 1- h V 7 x — /U-2- V - ^ (#%fl*Jl CD^SIfk 

<££3. 5.91 g. 27.0 mmoOcDDMF (75 ml) JSifcKWSCIOlggfcJg (5.20 g. 27.2 m 
moDXtfHOBT (6.10 g. 45.1 mmol) £&T1 SVffflfiLW L /- 0 Kfi>ift£0. 
5 N (500 ml) KtJQX.. Bt&if- ^/TttiB L fc. lftiKffi£«&fn«£H*7fc^ h 

Itff 'J *W7A>D7 h 7 >r - (83:17 

?ODtJl/A-ftj»if;l) {C=t Ofl-fWMftli! U 2-(5- ^>y^t+^*^+- 
/IT-/ -6- ^r+ V-2- 7x-il-1.6- ^tF'D-1- try * s^io-n-o- 'O^ 
7U-3. 3. 3- h'J7^to-2- T-tr^i K bb i: LT 

11.4 g (87%)i#/c 0 

mp 198-202*C ;; 
'H-NMR (500MHz. DMSO-d, ) 5 8.85 (s. 1H). 8.43 (s. 1H), 8.32 (d. J = 8. 
9 Hz. IH). 7.08-7.54 (m. 15H). 6.70 (d. J = 7. 1 Hz. 1H). 5.19 (s. 2H\ 
4.41 (d. J = 16.3 Hz. 1H). 4.25 (d. J = 16.3 Hz. 1H). 4.07 (m. 1H). 3. 90 
(m. 1H). 2.92 (dd. J = 14.1. 2. 6 Hz. 1H). 2. 75 (dd. J = 14.1. 10.4 Hz. 1 
H) 

[R (KBr) 3430. 3370. 3260. 3080. 1705. 1660. 1600. 1520 cm" ' 
(2) _LIdt Ka^->ft^« (2.00 g. 3.44 mmol)£>^ / T )l7.tl**-is K (DM 
SO) (15 ml) h;ux> (15 ml)»tt«C WSCI (6.60 g. 34.4 mmol) 

Rtf>> 7 a ajftfil (1.1 ml. 13 mmol)£inx., ^iST2.5 &fffl&WLtz 0 fcfcifiL 

&\ n &m d5o mi) kjjqx., KKif/i/iiiJt/:. mxm^i&mmmiKmi- h 

»ffltt€-»«LT?#«=>nfcgfcflE£-> "J nybUv^tv-? V T=yV 4 - (83: 17 
29 g (65%)?#^ 0 tOfeO^^DDtWlA- (1 :Dfr<bWt£m U 
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Mae £858 mgf#f-o 
mp 186-188°C 

1 H-NMR (500MHz. DMS0-d« +D 2 0) <5 8.40 (s. 1H). 7.50 (t. J = 7. 3 Hz. 1H). 
7.44 (d. J = 7. 1 Hz. 2H). 7.30-7.42 (n. 7 H). 7.10-7.22 (m. 5H). 5.18 (s. 
2H). 4.21-4.43 Cm. 3H). 3.12 (dd. J = 14.1. 2.1 Hz. 1H). 2.60 (dd. J = 1 
4. 1. 11. 4 Hz. 1H) 

IR (KBr) 3280. 1725. 1650. 1600. 1515 cm" 1 
MS (CI. positive) m/z 579 (MH * ) 

2-(5- T^y-6- **7-2- 7i-H.6- Kd-1- f'J ; + "< 

>^;U-3. 3. 3- h'J7;ltD-2- t+V^ofc:^) T*9l V(D&f£ 
mmm\ (Dmm<t&®} (734 mg. 1.27 mmol)(DJL? J -;l (20 mDSC/THF (2 

o mi) m&mmzi n £® (0.2 mi) &i}uz.t~'&. mm&m%.T\o% '*=> ; s+>u 

8tm (270 mg) ^JjD*.. 7K^^IS^.T^zgT6 B#fffl*£# Lfco '<=7 *J*J UtiHlk* 

SS<t^-«EI^^II€L*$B B Bt LT466 mg (83%)?#/c 0 ,^0^?oo*U- ^ 

(3:l)^^SIS B B B b, £343 mgf#/c 0 

mp 208-21 1°C 

•H-NMR (500MHz. DMSO-d. +D, 0) 5 7.45 (t. J = 7. 3 Hz. 1H). 7.09-7.35 ( 
m. 10H). 4.18-4.36 (m. 3H). 3.12 (dd. J = 14.1. 2.2 Hz. 1H). 2.61 (dd. J 
= 14. 1. 11.5 Hz. 1H) 

IR (KBr) 3420. 3260. 3050. 1645. 1610. 1540. 1515 cm' 1 
MS (CI. positive) m/z 445 (MH * ) 

nmm 3 

2- (5- ^> Jl^—JlT i J -2-C4-7 >l*& 7 Jl)-G-t* V-l. 6- 
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( j ) 2 -{5- *Jfrit*-i/1] >l# — i J -2-(4-y Jl*a 7 * — 
V-l.6- ytKn-l- f 'J $ ^^]-N-(l- *<y*JiV-Z. 3. 3- b 'J 7 a -2- t 

[5- ^.y ; JJlyt*i/tlJ\stf—JlT i 7-2-(4-7^tD7 x — ;U)-6-^"^ V -l. 6- 

Ka-i- f'J = ffffi* (##fiW3 oSSg{fc£flo. ^>^^t;I/3-;u 

t<Dm.£V». I. 90 g. 4. 48 mmol)£DMF (15 ml) *K 3-T ^ 7-1.1.1- h »; 7 Jl 
*u-4- 7i-^-2- -J9 J—h (##0<J1 (D^mit&Vn. 1.00 g. 4.56 mmot), 
WSCl©t&SSi& (1.03 g. 5.37 nunoD&tfHOBT (1.21 g, 8.95 mmol) tfflS U B 
mtistyZte&te&t UT2.49 g C93«)t#/w 0 
mp 242-245'C 

1 H-NMR (500MHz. DMSO-d. ) 6 8.86 (s. 1H). 8.41 (s. 1H). 8.33 (d. J : - 8. 
6 Hz. 1H). 7.42-7.46 (m. 4H). 7.39 (t. J = 7. 6 Hz. 2H). 7.34 (t. J = 7.2 
Hz. 1H). 7.16-7.24 (m. 5H). 7.10 (d. J = 8. 0 Hz. 2H). 6.71 (d. J = 6.7 H 
z. 1H). 5.18 (s. 2H). 4.43 (d. J = 16.6 Hz. 1H). 4.22 (d. J = 16.6 .Hz. 1 
H). 4.07 (m. 1H). 3.90 (m. 1H). 2.92 (dd. J = 14.2. 2.8 Hz. 1H). 2.72 (d 
d. J = 14.2. 10.4 Hz. 1H) 

1R (KBr) 3410. 3250. 1705. 1660. 1600. 1525 cm" 

(2) ±JBh Ko + Wfcfctt (2.08 g. 3.48 mmol)£DMS0 (15 iol)Sy>/H> 
(15 ml)©ifl£fgte4 , T-WSClCDi£ffiM& (6.67 g. 34.8 mmoDRtf 'J 9 o ( 

1.1 ml. 13 mD^ftlU t LT1.26 g (61%)?#^ c 

mp 103-107*C 

•H-NMR (500MHz. DMSO-d. +D 2 0) <5 8.39 (s. 1H). 7.32-7.46 (m. 7H). 7.08 
-7.21 (m. 7H). 5.18 (s. 2H). 4.20-4.45 (m. 3H). 3.11 (dd. J = 14.1. 2.2 
Hz. 1H). 2.59 (dd. J = 14. 1. 11.5 Hz. 1H) 
IR (KBr) 3370. 1730. 1640. 1600. 1520 cm" 
MS (CI. positive) m/z 597 (MH * ) 
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mmm* 

2-[5- T-y^^ito?^^-^^;-^- i^tFo-l- fcf'JSi^H- 
N-(l- ^ > >>;U-3. 3. 3- F'J7/lto-2- **y:/o fcf/U) T-tr^i K©-£fi5c 

H2ffls^j2 tmmcDyjm-c^^.Ltzo ep*> x ft»fc0>j3 <Dmm<t&vo aos mg. i. 

18 mmoDcDi^ y - )l (20 ml). THF (20 ml) N i&fi* (0.2 ml) m.£l$m 

+ , 10% (250 mg) j?4T> TkiltSBBSlTTKcSi* Sggffc£- 

VD&m&eL&i'Bt LT217 mg (40X)»Ai o 
mp 133-135'C 

1 H-NMR (500MHz. DMSO-dt +D 2 0) <5 7.30 (dd. J = 8. 7. 5.5 Hz. 2H). 7.28 
(s. 1H). 7.13-7.22 (m. 5H). 7.09 (t. J = 8. 8 Hz. 2H). 4.35 (d. J = 16.4 
Hz. 1H). 4.20-4.28 (m. 2H). 3.11 (dd. J = 14.1. 2.4 Hz. 1H). 2.60 (dd. J 
= 14. 1. 11.5 Hz. 1H) 

[R (KBr) 3420. 3270. 1645. 1615. 1545. 1500 cm" 1 
MS (CI. positive) m/z 463 (MH * ) 

mmms 

2-[5- iS)l**r^~h JlX — JlsT i J -6- V-2-(p- h U Jl)-l. 6- : J h Ka 
-1- f 'J i iSJl)-N-(\- "<> ; J>\s-Z. 3. 3- h 'J VJl-to-2- 'JZfn fcT /U) T 

( l ) 2-[5- ^>y^t+i/*;i*'-;i7 i y-6- :t*y-2-(p- h ;U)-1.6-v 
t Ko-1- f'J ~ i^U]-N-(l- >^U-3. 3. 3- F'j7^to-2- t Ka + -/y 
af;u) 7t^; KO^ScJiHififliJ l tlSJ»©^&Tffo/io BP*>> [5- *J 
;lt+->*;l.f-;t7;;-6- *4- 7-2-(p- b M 6-^ t Ka-1- H ') i is 

(###14 ©^®<(:£$). 3.00 g. 7.63 mraol)£DMF (25 ml) *K 3- 
7;M,U- h'J7;btD-4- 7i-^-2- 7 9 J - )\, (#%#Jl CDSSffc^ 
1.76 g. 8.03 mmol), WSC[cZ>j&®f£ (1.76 g. 9.18 mmoO&C/HOBT (2.06 g. 
15.2 mmoOtML, S 6<Ht-£#!l£fcfe*£a E l i: LT4. 23 g (93%)»fc 0 
mp 232-234'C 
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'H-NMR (500MHz. DMSO-d. ) 6 8. 82 (s. 1H). 8.41 (s. 1H). 8.33 (d. J = 8. 
6 Hz. 1H). 7.44 (d. J = 7. 2 Hz. 2H). 7.39 Ct. J = 7. 2 Hz. 2H). 7.33 (t. 
J = 7.2 Hz. 1H). 7.26 (d. J - 8. 1 Hz. 2H). 7.17-7.24 Cm. 5H). 7.11 (dd. 
J = 7.7. 2.2 Hz. 2H). 6.71 (d. J = 6. 8 Hz. 1H). 5.18 (s. 2H). 4.43 (d. J 
= 16.4 Hz. 1H). 4.23 (d. J = 16. 4 Hz. 1H). 4.09 (m. 1H). 3.91 (m. 1H). 
2.93 (dd. J = 14.2. 2.8 Hz. 1H). 2.75 (dd. J = 14.2. 10.4 Hz. 1H). 2.37 
(s. 3H) 

IR (KBr) 3370. 3260. 1705. 1660. 1600. 1525. 1500 cm" 1 
( 2 ) ±I£h Yv*ri/<t£fy (3.00 g. 5.05 mmol)£DMSO (25 ml )SC/ h /U > 
(25 mi) fc&mfe ( ¥X ] NSCl<Dt&mi& (9.67 g. 50.4 mmoD&O' : J >7 a □ fititt (1. 
6 ml. 19 mmoOt&JIU &M<t& t LT2. 34 g (78X)f#fc„ 
mp 173-175°C 

'H-NMR (500MHz. DMSO-d. +D 2 0) 6 8.38 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 7.13-7.22 (m. 9H). 
5.18 (s. 2H). 4.40 (d. J = 16. 4 Hz. 1H). 4.22-4.33 (m. 2H). 3.13 (dd. J 
= 14.2. 2.2 Hz. 1H). 2.60 (dd. J = 14.2. 11.4 Hz. 1H). 2.38 (s. 3H) 
[R (KBr) 3300. 1725. 1655. 1605. 1520. 1500 cm' 1 
MS (CI. positive) m/z 593 (MH * ) 

2-[5- 7;;-6- **7-2-(p- h 'J AO-1.6-^ t Ka-i- t* 'J $ >?;H-N-(1- ^< 
y iSJi-3. 3. 3- hU7;itD-2- v 7*o t';u) T-tr* i K££>£fi£ 

HSfi#J5 (500 mg. 0.844 mmol) O^;-^ (20 mD&tf^ffie 

(1.0 ml)ifi£&f&KM3tf£ISflT10% '<5^i»©£f£ (199 rag) S-flOX.. MUX 

i&m£:femmm7kmi- v »; ^ajk^^ (50 mixcftux., itt»x^;n:tiiiaiL^ 0 
»ai?i$^«afo^:tM7icT^^u. «iETTM^s*u m<ht\tim^-> i ) *>? 
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£SfeSU &&*£ B B B £152 mgf#^ 0 
mp 200-203°C 

'H-NMR (500MHz. DMS0-d« +D* 0) <5 7.31 (s. 1H). 7.09-7.22 (m. 9H). 4.36 
(d. J = 16.3 Hz. 1H). 4.20-4.28 (m. 2H). 3.13 (dd. J = 14.2. 2.4 Hz. 1H). 
2.62 (dd. J = 14.2. 11.4 Hz. 1H). 2.36 (s. 3H) 
IR (KBr) 3410. 3290. 1640. 1620. 1550 cm"' 
MS (CI. positive) m/z 459 (MH * ) 

2-[5- iy*jn,***,*n,#z.A,-r\ y-6- t + v-Hrh^He-yt Ko 

-1- f'J S i?;uj-N-(l- ^>^;U-3.3.3- HJ 7 ;U □ -2- y :/a T 

( 1 ) 2-[5- 'O^lt + ^w:-;!,?; y-6- **v- 2 -(m-h y 6-S> 
t Kd-i- h''J;^;H-N-(l-<>y;H.3.3- h >; ? o - 2 - bF'a + ^ 

^^+^77;U^^;ut ^ y-6- **7-2-Gn- h 'J 6->> t Ka-i- t''J-^ 

->H StB* (###J5 ®mm<t<&ti). 3.00 g. 7.63 mmol)£DMF (25 ml) 3- 
T = y-1. 1. 1- h U "7 ? S.-JI-2- 7 9 J - Jl (##0jl CD^jjgft-g. 

». 1.76 g. 8.03 mmolK WSCl©i£&i£ (1.76 g. 9.18 mmol )&tfH0BT (2.06 g. 
15.2 mraoDtffilL, g Wffc£1tl£fcfe*£. , & <b LT4. 54 g C100X) f#*„ 
mp 235-237'C 

'H-NMR (500MHz. DMS0-d. ) 6 8. 84 (s. 1H). 8.42 (s. 1H). 8.37 (d. J = 8. 
5 Hz. 1H). 7.44 (d. J = 7.2 Hz. 2H). 7.39 (t. J = 7. 2 Hz. 2H). 7.32-7.36 
(m. 2H). 7.24-7.28 (m. 2H). 7.14-7.23 (m. 4H). 7.11 (d. J = 6. 4 Hz. 2H). 
6.74 (s. 1H). 5.19 (s. 2H). 4.40 (d. J = 16.4 Hz. 1H). 4.30 (d. J = 16.4 
Hz. 1H). 4.04 (m. 1H). 3.90 (ra. 1H). 2.91 (dd. J = 14.2. 2.9 Hz. 1H). 2. 
77 (dd. J = 14.2. 10.1 Hz. 1H). 2.30 (s. 3H) 
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IR (KBr) 3450. 3360. 3280. 3090. 2950. 1705. 1660. 1600. 1555. 1520 cm" 1 
(2) -LIZfc Ko + Wfc^tt) (3.00 g. 5.05 mmol)£DMS0 (25 m\)RV h 
(25 ml) m&fem<PTmC{<D&mi& (9.67 g. 50.4 miDoDSy^^Dog^ (1. 
6 ml. 19 mmol) t&SU m&<t£ t LT2. 24 g (75X)?#/- 0 
mp 128-132°C 

'H-NMR (500MHz. DMSO-d, +D,0) <5 8.39 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J = 7.1 Hz. 2H). 7. 31-7. 37 (m. 2 H). 7.23 (t. J = 7. 6 Hz. 1H). 
7.13-7.21 Cm. 6H). 7.08 (d. J = 7. 6 Hz. 1H). 5.19 (s. 2H). 4.40 (d. J = 
16.2 Hz. 1H). 4.33 (d. J = 16. 2 Hz. 1H). 4.20 (dd. J = 11.2. 2.2 Hz. IH). 
3.11 (dd. J = 14.2. 2.2 Hz. 1H). 2.60 (dd. J = 14.2. 11.2 Hz. 1H). 2.30 
(s. 3H) 

IR (KBr) 3300. 2960. 1690. 1660. 1615. 1515 cm"' 
MS (CI. positive) m/z 593 (MH + ) 

2-[5- 7;7-6- **y-2-(m- h U ;U)-1.6-> J b Ko-l- t* >J ^ i/;H-N-(l- ^ 
>^;U-3. 3. 3- F'J7;lto-2- t + 77*DW) T -tr 9 I 

nmm2 bmmoj5mxs&Ltz 0 mmmi <Dmm<t&v» (1.28 g. 2. 

16 mn\ol)<D^9 J - >l (20 ml). THF (20 ml) N lgffle (0.4 ml) jg-£/S*3c 

105g >^ (460 mg) #&T> 7K9ft^ffi^TT5t££ ii\ S®ffc£ 

i^fi(l$^B B B t LT330 mg (33«)?#^ e 
mp 177-1 81'C 

'H-NMR (500MHz. DMS0-d s +D 2 0) 5 7.34 (s. 1H). 7.30 (d. J = 7. 7 Hz. 1H). 
7.22 (t. J = 7.7 Hz. 1H). 7.10-7.21 (m. 6H). 7.02 (d. J = 7.7 Hz. 1H). 
4.39 (d. J = 16.2 Hz. 1H). 4.31 (d. J = 16.2 Hz. 1H). 4.21 ((dd. J = 11. 
3. 2.3 Hz, 1H). 3.12 (dd. J = 14.1. 2.3 Hz. 1H). 2.61 (dd. J = 14.1. 11. 
3 Hz. 1H). 2.29 (s. 3H) 

[R (KBr) 3410. 3360. 1650. 1615. 1540. 1520 cm"' 
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MS (CI. positive) m/z 459 (MH * ) 

mmm9 

2- [5- s<y it )l**^t> Mi-tlT I ;-2-(4-7AtD7x-*)-6-t*V-1.6- 

( 1 ) 2- [5- O ^7U^-^>*^^ — ;UT i y-2-(4-7Jl/tD7x-/l)-6-t + 
V-1.6- i^bKo-l- b*'j ^ ^-^]-N-[l(S)-<>^;U-3. 3- ^ 7 /U* o -2(R)- 
t Ko + ->-3-[N- (^<>^7U) ti )\,'<^j jl) 7°of;U] T-b^i Ko^fiJtfiH 
Jfcflfl 1 irliJScEcfr&TfT-ofco BP^. [5- ^ > <J)l**r i/i] Htf—iir i y -2-C 
4-7^tn7x-^)-H+V-|,6- vtKo-1- f ij ; ^-/t,] (###J 
3C7)SS<k^%l. ^>^T;U:3-n, 380 mg. 0.897 mmol) fJ? 

D °^>(30 ml) N-[4(S)-T ^ y -2. 2- : J 7 Jl* o -3(R)- t F'D + i/ 

-5- ^^-^^>^y ^T;U] <>-;/l7- > (##0»J 6 (DmUit^ : 300 mg. 
0.897 mmol) . H0BT (242 mg. 1.79mmol) &tfWSCI (206 mg. 1.08 mmo 
l)£&gU BMlt&Vd&m&ig&t LT590 mg (92 *) f#f- 0 
mp 223- 224 °C 

'H-NMR (200MHz. DMS0-d t ) 5 9. 01 (m. 1H). 8.83 (s. 1H). 8.44 (s. 1H). 

8.17 (d. J = 8. 9 Hz. 1H). 7.55-7.17 (m. 19H). 6.40 (d. J = 7. 1 Hz. 1H). 

5.18 (s. 2H). 4.50-3.80 (m. 6H). 2.82-2.49 (m. 2H) 

IR (KBr) 3400. 3280. 1720. 1650. 1605. 1525. 1500 cm' 1 
(2) _hldt Ka^^<b-^^J(390 mg. 0.550 mmol)£DMS0(3 nl)Sc;F^x>(3 
ml) <D M. & * TWSCI <D igMfa (1.09 g. 5.69 mmoD&t/ ; J ? a n^ffif (0.17 
6 ml. 2.13 mmoDt&aU mm<tGVn&m&mi* t LT262 mg (67^)#/; 0 
mp 185-186°C 

'H-NMR (200MHz. DMSO-d. +D 2 0) 6 8.43 (s. 1H). 7.47-7.12 (m. 19 H). 5.18 
(s. 2H). 4.52-4.24 (m. 6H). 3.14 (dd. J = 14.3. 3.9 Hz. 1H). 2.59 (dd. J 
= 14. 3. 9.7 Hz. 1H) 
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IR CKBr) 3370. 1730. 1640. 1600. 1520 cm" 1 
MS (CI. positive) m/z 712 (MH * ) 

mmm 1 o 

2-[5- 7;y-H4-7/l/ta7i-^H-t+V-l,6- S*bKn-l- f'JS^ — 
;U]-N-[l(S)-^>> ? ^-3.3- -^^;U^o-2- **7-3-[N- (^>^;U) 2mU/<* 

fg£teffl9 (Dmmit&VD (150 mg. 0.210 mmol) OTHF (5 ml) VlZJF / 9 J - 
;K3 inl)©fi^Mi:, M^&fflfiTlO*)'^ z.g£^K60 mg) Stf^ffiKO. 3 
ml) ^fiDX.. 48^R3fll^L^o *tt£3«T»£ TH F-Cfti* Lfc. 6*££«g*£ 
UTf#^ft^Hi£-£^ 'J*¥;^7A^n7F?'77-<-(90:10?nDt./L/.- 
y*7-A0 , $ ^i:a!!89TLC (90: 10^ aot4i.- i 9 J - AO 
fitSfU S^{b^^)^^lie.Sf*<i: LT20.0 mg (16%) f#/; 0 
mp 90-9 1"C 

'H-NMR (200MHz. CDCla ) 6 7.47 (s. 1H). 7.38-6.96 (m. 14H). 5.24 (m. 1H). 
4.57-4.22 (m. 4H). 3.50-3.23 (m. 1H). 3.00-2.77 (m. 1H). 1.59 (brs. 2H) 
tR (KBr) 3300. 3050. 2920. 1750. 1650. 1605. 1540. 1510 cm" 1 
MS (CI. positive) m/z 578 (MH * ) 

mmm 1 1 

2-(3- 'O : J )lit*risi] — AT i J -5- ^>^/U-2- **V-1.2- i^tKa 
-1- tf »J ^A)-N-(l- ^O^A-3. 3.3- h'J7/l/to-2- t^V^Dt'/l) T-tr 
9 I KcD^-fiJt 

(1) 2-(3- 'O^A* + *>*A ! HiA7;;-5- 0-^;U-2- 1r* J-\,2- : J 
h Ko-1- t* U ^yU)-N-(l- 'O >>A-3. 3. 3- h'i7^to-2- bKa + ->7a 
t'A) T-b^S K©-&fi!c{«Jfifl« 1 tf5jmO77^T'ffo^ 0 EP*>. 2-(3- iS 

)It£ — )IT I J -5- ^>^>»U-2- **V-1;2- >>tKo-l- f'J^A) 
m& (###J7 G>m&<t£VD. 380 mg. 0.968 mmol) £DMF (10 ml) 3-T I 
y -1.1.1- hiJ7il/to-4- y S. — H-2- 7'9J-)\> (###Jl CDaS<t^^0. 
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249 mg. 1.14 mmol), WSCI©£&Jg (277 mg. 1.45 mmoD&tfHOBT (158 mg. 1. 
17 mmoDt&SU B6*rtfc-&1tl£»*e,@f* t LT428 mg (74X)f#/.: 0 
'H-NMR (200MHz. DMSO-d. ) 6 8.38 (d. J = 8. 5 Hz. 1H). 8.29 (s. 1H). 7.6 
8 (d. J = 2. 1 Hz. 1H). 7.45-7.08 (m. 15H). 7.00 (d. J = 2. 0 Hz. 1H). 6.7 
0 (d. J = 4. 8 Hz. 1H). 5.12 (s. 2H). 4.56. 4.39 (AB-q. J = 15. 7 Hz. 2H). 
4.11 (m. IH). 3.98 (m. 1H). 3.66 (s. 2H). 2.97 (m. IH). 2.76 (dd. J = 14. 
0. 10.3 Hz. 1H) 

IR (KBr) 3300. 1720. 1650. 1590. 1510 cm" 1 

(2) _LI£t Vajrislt&VB (407 mg. 0.686 mmol) £DMSO (5. 2 ml) &tfh;U 
Ji> (10 m\)&£mm*-CWSC\<Z>i£mm. (1.31 g. 6.83 mmoD&tf ^?nnffcg$ 
(0.23 ml. 2.8 mmol) tMU S®<fc£ta£&feP{* t LT1 18 mg (2$%)Wtz 0 
mp 127-130*C 

'H-NMR (500MHz. DMSO-d. +D* 0) d 7.65 (d. J = 2. 0 Hz. IH). 7.41-7.08 ( 

m. 15H). 6.75 (d. J = 2. 1 Hz. IH). 5.12 (s. 2H). 4.59. 4.38 (AB-q. J = 1 

5.7 Hz. 2H). 4.26 (m. IH). 3.63 (s. 2H). 3.11 (dd. J = 13.8. 2.5 Hz. IH). 

2. 65 (dd. J = 13. 7. 11.5 Hz. IH) 

IR (KBr) 3300. 1720. 1655. 1595. 1510 cm"' 

MS (CI. positive) m/z 592 (MH * ) 

nmm 1 2 

2-(3- T i y -5- ^>i>;l-2- **7-1.2- ^kKn-1- t* <J : J ;U)-N-(1- > 
-^^-3.3.3- MJ7^to-2- t+V^af^) T M 9 I KGD<£fifc 

mmmz tin^©^^T^fiScL^o bp*., mmmucDmmit^^ias.s mg. o. 

133mmol)©l. 4-^^- + -9"> (2 ml) Stfl N £8? (0.4 ml) ig£&?fc*K 10% 
7^-7^1 (22.9 mg)f?£~r\ 7Km^ffl^TTSC£;$-ti-. ^fiffc£3D£&3reL 
@<*<bLT39.0 mg (64%) 
mp 77-8 l'C 

•H-NMR (500MHz. DMSO-d. +D 2 0) 6 7.35-7.07 (m. 12H). 4.52. 4.27 (AB-q. 
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J = 15. 4 Hz. 2H). 4.31-4.21 Cm. 1H). 3.50 (s. 2H). 3.11 (dd. J = 13.8. 
2.5 Hz. 1H). 2.64 (dd. J = 13.8. 11.6 Hz. 1H) 
IR (KBr) 3250. 1650. 1580. 1530 cm' 1 
MS (CI. positive) m/z 458 (MH * ) 

mmm 1 3 

2-(3- s<y : J H# — )l-7 I J -2- -t^r'J-e- 7i-/l-|,2- : J t h'a 

-1- t* 'J >^U)-N-(1- ^>iS)l>-3. 3. 3- h'J7;lto-2- t+vyDf;l) T-tr 

(1) Z-s<y : J )i**risti ;ut ^ y-6- 7x_;th''J K-2- * > (###J 
9 (Dmm<t£Vo. 3.20 g. 10.0 mmoDODMF (90 ml) ®rS/fc(>7jc^rt:^- b 'J ^ A 
(60^t±. 462 mg. 11.6 mmoDS-ira*. Mi£T20^Wm^ t/- 0 -ec(CN-[U^ 
>iSJl-2-(tert- /mi/*) Jl) **>-3.3.3- h 'J 7;ltn7"n f;H 

2-3- KT-tr* « K (###J8 <Dm&<t&M). 5.77 g. 11.5 mmoD^-Jjtl*., Sig 
T13B$K«t^L^o Kfci&lZ2 N (100 ml) ZliUHti'tk. *Oi&£m&2 N 
igltt (200 ml) HtJD*,, Sm^f-^TlftifiL^o te&&£7j<&tfi&fi]:&i&7j<Xi5fc 

'J *7-"^*7i.?D7 t>/77^ - (99:1 ^ ? a □ i 9 >- ^ffifi^;L,) (C J: 
f)7>»lflSU 2-(3- ^>^/l/^-^^77;U^^;l/T = y -2- **7-6- 7x-/l/ 
-1.2- t Ka-1- f'j ^7U)-N-[1- 'O ^/U-2-(tert- Zf^JliS / T x ) ;U) 
^•^^-3.3.3- h l J7;l/tD7 J Dh';l] T-b* ~ K T ^ 7U "7 7^HT 

2. 49 g (36X)f#^ 0 

1 H-NMR (500MHz. DMS0-d« ) 6 8. 42 (s. 1H). 8.18 (d. J = 7. 4 Hz. 1H). 7.8 
8 (d. J = 7. 6 Hz. 1H). 7.43-7.48 (m. 3H). 7.32-7.41 (m. 5H). 7.30 (d. J 
= 7.1 Hz. 2H). 7.25 (t. J = 6. 8 Hz. 2H). 7.21 (t. J = 6. 8 Hz. 1H). 7.13 
(d. J = 6.S Hz. 2H). 6.18 (d. J = 7. 6 Hz. 1H). 5.19 (s. 2H). 4.38 (d. J 
= 16.3 Hz. 1H). 4.32 (d. J = 16.3 Hz. 1H). 4.22 (m. 1H). 4.08 (m. 1H). 
2.92 (dd. J = 14.9. 2.4 Hz. 1H). 2.70 (dd. J = 14.9. 11.2 Hz. IH). 0.90 
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(s. 9H). 0.07 (s. 6H) 

IR (KBr) 3400. 2920. 1720. 1670. 1640. 1600. 1510 cm"' 
( 2 ) III ( 1 ) ©B0-HL£*2J (2.00 g. 2.88 mmoDCDTHF (15 ml) l&miZT h 
7yfA7>t--)A7^t'J K©THF (1.0M. 3.5 ml. 3.5mmol) 
1ST5 MfffltfLftLtz,, SCS&^tR (100 ml) KflD*., JlTMUl Ltz 0 

ffiLtZo ?#bn/;SI«^y | J^y/^7A^avhr77^- (98:2?na*/U 
i+- S9J-)i) c«fcO#*ttl!U 2-(3-'<>^ilt+i/*;u-J{^T;;-2- 
•**'J-G- V 3- — )i-\.2- ^kF'D-|- f 'J ^;U)-N-(1- J 3. 3- h U 
:7;U*o-2- bKo + ^ob'/H T*9l K£&fe[§# i LT1. 30 g (78*)f# 

1 H-NMR (500MHz. DMSO-d. ) 6 8.43 (s. 1H). 8.22 (d, J = 8. 6 Hz. 1H). 7.8 
8 (d. J = 7. 6 Hz. 1H). 7.43-7.48 (m. 3H). 7.32-7.42 (m. 5H). 7.29 (d. J 
= 7.1 Hz. 2H). 7.17-7.23 (m. 3H). 7.11 (dd. J = 7. 3. 1.8 Hz. 2H). 6.67 ( 
d. J = 7. 0 Hz. 1H). 6.17 (d. J = 7. 6 Hz. 1H). 5.19 (s. 2H). 4.38 (d. J = 
16.2 Hz. 1H). 4.20 (d. J = 16.2 Hz. 1H). 4.06 (m. 1H). 3.91 (m. 1H). 2.9 
0 (dd. J = 14.2. 2.9 Hz. 1H). 2.76 (dd. J = 14.2. 10.5 Hz. 1H) 
IR (KBr) 3350. 3270. 1720. 1660. 1640. 1590. 1555. 1515 cm" 1 
( 3 ) JLIS t VajrisltGVD (1.20 g. 2.07 mmol)£DMS0 (10 mD&tf Y)lx.y 
(10 ml) jg££ifc*TWSCl©£SI£ (3.97 g. 20.7 mmoD&tf^ 9 n ammt (0. 
65 ml. 7.9 mmol)i:&gU ^®ft-£ta t UT290 mg (24*)f#^ 0 
mp 178-181'C 

'H-NMR (500MHz. DMS0-d « +D*0) 5 7.89 (d. J = 7. 7 Hz. 1H). 7.47 (t. J = 
7.5 Hz. 1H). 7.33-7.45 (m. 7H). 7.13-7.23 (m. 7H). 6.19 (d. J = 7. 7 Hz. 
1H). 5.20 (s. 2H). 4.32 (s. 2H). 4.23 (dd. J = 11.5. 2.3 Hz. 1H). 3. 11 ( 
dd. J = 14.1. 2.3 Hz. 1H). 2.60 (dd. J = 14.1. 11.5 Hz. 1H) 
IR (KBr) 3380. 3270. 1720. 1665. 1640. 1600. 1515 cm" 
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MS (CI. positive) m/z 578 (MH * ) 

mmm 1 4 

2-(3- 7;;-2- *-*7-6- 7i-;H.2- >>fcKo-l- t° 'J >>;t/)-N-(l- O 
>>4/-3. 3. 3- h ') 7Jl*a-2- t+vyntVl) T-tr*~ K£>£-fi£ 

<Jrl5}filcD^^T^BScL/-o BP£, HJfi^Jl3CDSJS<t:^%(79. 5 mg. 0. 
138mmol)£x* J -/I (5 ml) igifc*. 10% '<5>*^A** (20 mg>ff£T\ ?k 
*»ffl«TtfilE$^ Mffc^1»*i&»fe*Sfli: LT40 mg (65%) ?#/- 0 
mp 197-200'C 

1 H-NMR (500MHz. DMSO-d, +D 2 0 +TFA-d< ) <5 7.64 (d. J = 7. 5 Hz. 1H). 7.5 
3 (t. J = 7. 5 Hz. 1H). 7.40 (t. J - 7.5 Hz. 2H). 7.17-7.27 (m. 7H). 6.25 
(d. J = 7.5 Hz. 1H). 4.39 (AB-q. J = 16.7 Hz. 2H).4.27 (m, 1H). 3.17 (dd. 
J = 13.9. 2.5 Hz. 1H). 2.64 (dd. J = 13.9. 11.5 Hz. 1H) IV 
IR (KBr) 3300. 1655. 1625. 1585. 1510 cm" 1 
MS (CI. positive) m/z 444 (MH * ) 

mmm 15 

2-(3- ^yi>)\,Jt*yii)l*i—hT I J -2- **7-5- 7i-H,2- itk Kb 
-1- e«J i?/U)-N-(l- i?)l-Z. 3. 3- b >) 7 >l>*a-2- t*V7*ob , ;l) T-fcr 

( 1 ) 2-(3- ^yVhOr^i/liKK— )17 I J -5- 3- K-2- 7-1.2- yt 
Ko-1- f'J ^;U)-N-ll- ^>^;U-2-(tert- T'f-;!/ / f7U ;/ 'J ;U) **>-3. 
3,3-PJ7/ltD7'ah';H T-tr^i KO^fi5c{illJfi(?J13i:(6lti©^&TfTo /- Q 
BP*>. 3-^>^^t + ^*;l/t>-^7; ;-5- 3-KfcT'J K-2- * > (#%#J 7 
<D*f3l<t&®. 7.40 g. 20.0 mmol)£DMF (170 ml)*K 7jc^{k^ h'J^A (60% 
tot*. 924 mg. 23.1 mmol) ir&S U $^trN-[l- 'O i>/u-2-(tert- 7*^;u^ 
yf-yl/^'J^) >-3. 3. 3- h 'J 7/l'to7'D b*;U]-2-3- KT-b^ v K (# 
##J8 ©^efk-^^J. 11.0 g. 21.9 mmol)<b*!LgU gfl*Hfc-& ! BD£-j&*Sfe<£>T^r 
/l/7 7 XtUT13.2 g (88%)?#/»o 
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'H-NMR (500MHz. DMSO-d, ) 6 8.51 (s. 1H). 8.34 (d. J = 7. 7 Hz. 1H). 7.9 
8 (d. J = 2.2 Hz. 1H). 7.48 (d. J = 2. 2 Hz. 1H). 7.43 Cd. J = 7. 1 Hz. 2H). 
7.38 (t. J = 7. 1 Hz. 2H). 7.33 (t. J = 7. 1 Hz. 1H). 7.30 (t. J = 7. 4 Hz. 
2H). 7.18-7.25 (m. 3H). 5.17 (s. 2H). 4.53 (AB-q. J = 15.8 Hz. 2H), 4.29 
(m. 1H). 4.11 (m. 1H). 2.97 Cdd. J = 14.5. 2.1 Hz. 1H). 2.73 (dd. J = 
14.5. 11.2 Hz. 1H). 0.93 (s. 9H). 0.22 (s. 3H). 0.12 (s. 3H) 
IR (KBr) 3350. 2920. 1720. 1665. 1630. 1585. 1505 cm"' 
( 2 ) IS ( 1 ) Oi^^l (5.22 g. 7.02 mmol). THF (15 ml) , rh7 + 
X ( h 'J z> 7 a >) i>^U (1. 62 g. 1.40 mmol). 7 * ;l, * ^ 

fi* (1.71 g. 14.0 mmoDOi^y-^ (40 tnD&ifc&O^g* + h U A7k&& ( 
2M. 40 ml)©tS^fl[*90'CT'4 *$ffltfLftLtz 0 (100 ml) IttlO*.. Wf 

T*£*U *ETt««lL/:, f#bn/;SS^^'J*7 I ;^7Ai'D7hr7 7 

- (75:25 &&x.*/l>) iZ <fc 0 U 2-(3~ 

*;l*-^7 • ;-2- **V-5- 7x-H.2- ^tF'D-l- t* 'J ^;U)-N-[1- 
i^;U-2-(tert- y^H-Jf^- >l> is ') >l ) ** >-3. 3. 3- h'J7;ltD^ot' 
;H T-fe*« K^^lfe®7 : e^7 7Xtlt4.62 g (95X>?#^ 0 
'H-NMR (500MHz. DMS0-d« ) 8 8.46 (s. 1H). 8.36 (d. J = 7. 8 Hz. 1H). 8.21 
(d. J = 2. 4 Hz. 1H). 7.55 (d. J = 2. 4 Hz. 1H). 7.42-7.48 (m. 6H). 7.39 ( 
t. J = 7. 1 Hz. 2H). 7.31-7.36 (m. 2H). 7.22-7.30 (m. 4H). 7.18 (t. J = 
7.1 Hz. 1H). 5.20 (s. 2H). 4.69 (d. J = 15. 8 Hz. 1H). 4.61 (d. J = 15.8 
Hz. 1H). 4.32 (m. 1H). 4.14 (m. 1H). 2.98 (dd. J = 14.5. 2.3 Hz. 1H). 2. 
74 (dd. J = 14.5. 11.2 Hz. 1H). 0.93 (s. 9H). 0.23 (s. 3H). 0.12 (s. 3H) 
[R (KBr) 3400. 2900. 1720. 1640. 1585. 1510 cm 

(3) 2-(3- ^>y^t + i/*^^--'l'7;y-2- **V-5- 7*— JU-1.2- i? 
t F'o-l- try v?;U)-N-(l- ^>S>^-3. 3. 3- h'J7/^o-2- tFo + ->7o 

t*;u) t*9~ v(D&f£iinmm\ztmm(D?5&x'n~>tz 0 bp*,, x*§ (2) © 
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Sfi-Jffc-^^ (4. 18 g. 6.02 mmoD-SrTHF (30 ml) *K f- h =y 1 * JIT > A 
?;U:*'J K (7. 3 mmol) t&HU B &<Hfc£l*«:&»felSt* t LT3. 37 g (97*) 

•H-NMR (500MHz. DMSO-d. ) 6 8. 49 (s. 1H). 8.44 (d. J = 8. 7 Hz. 1H). 8.21 
(d. J = 2. 4 Hz. 1H), 7.50 (d. J = 2. 4 Hz, 1H). 7.42-7.48 On. 6H). 7.39 ( 
t. J = 7. 1 Hz. 2H). 7.31-7.36 On. 2H). 7.22-7.28 (m. 4H). 7.16 (m. 1H). 
6.70 (d. J = 7. 1 Hz. 1H). 5.20 (s. 2H). 4.68 (d. J = 15.7 Hz. 1H). 4.54 
(d. J = 15.7 Hz. 1H). 4.13 (m. 1H). 4.00 (m. 1H). 2.97 (dd. J = 13.9. 2. 
6 Hz. 1H). 2.79 (dd. J = 13.9. 10.5 Hz. 1H) 

IR (KBr) 3370. 3280. 3050. 2910. 1720. 1650. 1590. 1560. 1515 cm -1 
(4) Kn + ^ft^ttl (2.65 g. 4.57 mmol)£DMS0 (25 ml)&t/ h > 

(25 ml) m.&mm*X\miCDi&&fc (4.38 g. 22.8 mmoO&tf : J ? o crgtffi? (0. 
19 ml. 2.3 mmoDt&SU myitis <to*m§eL&& t LT2. 08 g (79%)?#^ Q 
mp 147-151*0 

'H-NMR (500MHz. DMS0-d, tD 2 0) 6 8.17 (s. 1H). 7.34-7.50 (m. 10HX 7.1 
8-7.24 (m. 4H). 7.17 (d. J = 2. 4 Hz. 1H). 7.07 (t. J = 6. 9 Hz. 1H).- 5.20 
(s. 2H). 4.72 (d. J = 15.7 Hz. 1H). 4.51 (d. J = 15.7 Hz. 1H). 4.27 (dd. 
J = 11.6. 2.6 Hz. 1H). 3.13 (dd. J = 13.6. 2.6 Hz. 1H). 2.65 (dd. J = 
13.6. 11.6 Hz. 1H) 

IR (KBr) 3440. 3370. 3300. 1725. 1660. 1650. 1605. 1550. 1510 cm"' 
MS (CI. positive) m/z 578 (MH * ) 

mmm 1 6 

2-(3- T I J -2- **7-5- 7x-/H,2- i^t F'n-1- L* 'J > J ;U)-N-(1- ^> 
^A-3.3.3- h'J7/l/ta-2- t*V7'Dh , i) T -t? 9 I KGD£fi£ 

mmm2 tm&<Djj&ri*m.Ltzo ap*». &mm\5cDm&<t&vo (878 mg. 1. 

52 mmoD^^^y-^ (25 mDS^l Ni£S* (0.2 ml) 10* if 

^umm (323 mg) tfiGET. **#B«TT5ES3ii\ 8i^«**ftefli: 
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UT451 mg (67fc)?#/c 0 
mp 211-213'C 

'H-NMR (500MHz. DMSO-d, +D 2 0 ) 6 7.38-7.47 (m. 4H). 7.32 (t. J = 7. 2 H 

z. 1H). 7.17-7.27 (m, 4H). 7.09 (m. 1H). 6.84 (d. J = 2. 2 Hz. 1H). 6.72 

(d. J = 2.2 Hz. 1H). 4.66 (d. J = 15.6 Hz. 1H). 4.42 (d. J = 15. 6 Hz. 1H). 

4.26 (dd. J = 11.5. 2.5 Hz. 1H). 3.12 (dd. J - 13.6. 2.5 Hz. 1H). 2.64 ( 

dd. J = 13.6. 11.5 Hz. 1H) 

IR (KBr) 3300. 1665. 1635. 1580. 1535 cm" 1 

MS (CI. positive) m/z 444 (MH * ) 

$mm 1 i 

2- (3- ^>^^t^^*;^-^7;;-2- t + V-1.2- ^tF'D-1- fJ^/U)- 
N-U- ^>^;b-3. 3. 3- h ') 7 )l* a-2- t+vyof/l) T-iz?i KcD-g-fiSc 

( 1 ) 2-(3- ^<> 'J )l is tr Jl> * ; — Jl T = J -2- 2- ~J t Ka-1- f 

'J >>;U)-N-[1- ^>^>U-2-(tert- ;l : J> / f- ;U ^ »J ;U) *-*i/-3. 3. 3- M 

3- ^>y;lt+y*;i/*'-^7;yt'ij K-2- * > (#%#] 7 ©*R$Ht:£-^ : 2. 
00 g. 8. 19 mmol)£DMF (75 ml) <K TK^fb^ h 'J ^ A (60$ ilfett. 365 mg. 9. 
13 mmol) t^g U £ £ (CN- [ 1- ^ > /t/-2-(tert- 7> )l : J J •> 'J ;u) * 
*>-3.3.3- h 'J 7Ji,*azfn f;U]-2-3- KT-tr* ~ K (###18 CDSSffc£ 
4$). 4.50 g. 8. 97 mmo 1 )<*:&*! U @ttffc£t»£&£.CDT^-;i/:7 T £ LT4. 84 
g (96*) mz 0 

'H-NMR (500MHz. DMS0-d « ) 6 8.31 (d. J = 7. 8 Hz. 1H). 8.29 (s. 1H). 7.8 
2 (dd. J = 7. 1. 1.7 Hz. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (t. J = 7. 1 
Hz. 2H). 7. 33 (t. J = 7. 1 Hz. 1H). 7.29 (t. J = 7. 4 Hz. 2H). 7.18-7.25 ( 
m. 3H). 7.11 (dd. J = 7. 1. 1.7 Hz. 1H). 6.22 (t. J = 7. 1 Hz. 1H). 5.17 ( 
s. 2H). 4.54 (AB-q. J = 15.7 Hz. 2H). 4.30 (m. 1H). 4.13 (m. 1H). 2.98 ( 
dd. J = 14.5. 2.3 Hz. 1H). 2.73 (dd. J = 14.5. 11.3 Hz. 1H). 0.93 (s. 9H). 
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0. 22 (s. 3H). 0. 12 (s. 3H) 

IR (KBr) 3370. 2920. 2850. 1720. 1670. 1645. 1590. 1510 cm-' 
C 2 ) 2-C3- ^<> )17 I J -2- 7-1. 2- ^hF'D-|- t* 

'J -^;U)-N-(1- ^>^;U-3. 3. 3- MJ7/^n-2- t K o * t° ;U) T-tr* 

S K©^fiK{iHS6<W13tlS«©^-etfofco HP*>. II (1) OBM<t&Vd ( 
4. 46 g. 7.22 mmol)£-THF (35 ml) «K f- h 7 >^e — fj U 1 'J K ( 

8.7 mmol) tffill, @ fftffc^^^&feSft <k LT 3.55 g (98%) ?#fc 0 
'H-NMR (500MHz. DMSO-d. ) 6 8.39 (d. J = 8. 7 Hz. 1H). 8.33 (s. 1H). 7.8 
1 (dd. J = 6. 9. 1.7 Hz. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (d. J = 7.1 
Hz. 2H). 7.33 (t. J = 7. 1 Hz. 1H). 7.27 (t. J = 7. 1 Hz. 2H). 7.22 (d. J 
= 7.1 Hz. 2H). 7.19 (t. J = 7. 1 Hz. 1H). 7.05 (dd. J = 6. 9. 1.7 Hz. 1H). 
6.68 (d. J = 7. 1 Hz. 1H). 6.21 (t. J = 6. 9 Hz. 1H). 5.17 (s. 2H). 4. 56,<( 
d. J = 15.7 Hz. 1H). 4.43 (d. J = 15.7 Hz. 1H). 4.11 (m. 1H). 3.98 (m.< : , 1 
H). 2. 96 (dd. J = 14.1. 2.8 Hz. 1H). 2.77 (dd. J = 14.1. 10.5 Hz. 1H) - 
IR (KBr) 3360. 3280. 1720. 1665. 1645. 1595. 1555. 1510 cnr 1 

(3) ±15 t Ka + ^fk^ (1.53 g. 3.04 mmol)£DMS0 (15 mDStf h;lx.> 
(15 ml)i&£&?fc*TWSClCD£ffiel£ (3.50 g. 18.3 mmoD&tfi? 9 a aUm (0. 

15 ml. 1.8 nooDtfilU Iffift^^ifelS B B B t IT 1 . 21 g (79K)?#fc 0 

mp 113-117*0 

'H-NMR (500MHz. DMSO-da +D 2 0) 5 7.80 (dd. J = 7. 1. 1.7 Hz. 1H). 7.37- 
7.43 (m. 4H). 7.34 (t. J = 6. 9 Hz. IH). 7.20-7.26 (m. 4H). 7.16 (t. J = 

6.8 Hz. 1H). 6.81 (dd. J = 7. 1. 1.7 Hz. 1H). 6.21 (d. J = 7. 1 Hz. 1H). 
5.17 (s. 2H). 4.59 (d. J = 15.7 Hz. 1H). 4.40 (d. J = 15.7 Hz. 1H). 4.25 
(dd. J = 11.5. 2. 5 Hz. 1H). 3.12 (dd. J = 13.7. 2.5 Hz. 1H). 2.65 (dd. J 
= 13.7. 11.5 Hz. 1H) 

IR (KBr) 3400. 3290. 1720. 1660. 1645. 1600. 1505 cm" 1 
MS (CI. positive) m/z 502 (MH * ) 
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mmm 1 8 

2-(3- T I J -2- **'J-L2- yhFo-l- £ M >W-N-(1- ^ > 4,-3. 3. 3- 

^S£#J2 tmm<D?jmx£f8.Ltz 0 en*,, ^^Ji7©gmft-^^) (620 mg. 1. 

24 mmol)©:r.^ / - (25 ml)&tf 1 N£®? (0.2 ml) jf|-£rSj£4\ 10* '*=y f J 
^^m.m (386 mg) i?ST, 7jc*5fflSlTT'Sc£:$-fr, *Bffc£1Sl£&fef£,ft t 
LT181 mg (405D?#/co 
mp 106- L 12°C 

'H-NMR (500MHz. DMSO-d. +D a 0 ) 6 7.26 (t. J = 7. 2 Hz. 2H). 7.17-7.24 ( 
m. 3H). 6.52 (dd. J - 7. 0. 1.5 Hz. 1H). 6.37 (dd. J = 7. 0. 1.5 Hz. 1H). 
6.04 (t. J = 7.0 Hz. 1H). 4.53 (d. J = 15.5 Hz. 1H). 4.32 (d. J = 15.5 H 
z. 1H). 4.26 (dd. J = 11.6. 2.5 Hz. 1H). 3.12 (dd. J = 13.7. 2.5 Hz. 1H). 
2. 64 (dd. J = 13.7. 11.6 Hz. 1H) 
IR (KBr) 3300. 1655. 1630. 1565 cm" 1 
MS (CI. positive) m/z 368 (MH * ) 

2-(5- ^>^;tt + ^*^#-;l'7;;-6- t+V-1.6- ytKo-1- b* ') i i> 
>U)-N-(1- ^>^/U-3. 3. 3- h'J7^tD-2- t+V^af/l.) T-b?i K<D-& 

( 1 ) 2-(5- ^Jl**ist>Jltf~ JIT I y-6- ^+7-1.6- : J\l Kd-1- b* 
'J i ^;t/)-N-(l- ^> V>)\s-Z. 3. 3- h'J7;itu-2- b Ko 4- >?"o b'/t,) T-tr 
FcD-£l&(i#m0>Jl <hl5l#©77j£T1fo^ 0 g(l£>, (5- <>^;u^+>77;u 
tf—jlT i y-6- **V-1.6- i>fc Kd-1- b" 'J = ft fife (#3f ffllOGDS 

H{fc£*£). 1.20 g. 3.96 mmol)£DMF (15 ml) 3-7;M.l.l- h 'J 7 

;t,*o-4- 7*^/1,-2- (##0>J1 ©Mffc<&1il. 911 mg. 4.16 mmo 

1). WSCl (912 mg. 4.76 mmoD&CFHOBT (1.07 g. 7.92 mmol) «bM U 
BWft^tt€-|fcfe*Sfl£LT1.85 g (93^)f#/c 0 
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mp 200-203°C 

' H-NMR (500 MHz. DMS0-d«) 6 8.77 (s. 1H). 8.52 (d. J = 8. 7 Hz. 1H). 8.3 
1 (s. 1H). 7.96 (s. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 Ct. J = 7. 1 Hz. 
2H). 7.33 (t. J = 7. 1 Hz. 1H). 7.28 (t. J = 7. 4 Hz. 2H). 7.24-7.17 Cm. 3 
H). 6.71 (d. J = 7. 1 Hz. 1H). 5.16 (s. 2H). 4.56 (d. J = 15. 9 Hz. 1H). 
4.48 (d. J = 15. 9 Hz. 1H). 4.10 (m. 1H). 3.97 (m. 1H). 2.96 (dd. J = 14. 
1. 2.6 Hz. 1H). 2.78 (dd. J = 14.1. 10.4 Hz. 1H) 
IR (KBr) 3300. 1720. 1660. 1610. 1520 cm" 1 

( 2 ) _tl£t Kn + ^tt (1.30 g. 2.58 mmol)£DMSO (12 ml)SC/ b H3- > 
(12 ml) WSCI©£&£ (2.46 g. 12.8 mmol )& O' ^ ? a a mm ( 

0.43 ml. 5.2 mmoOtMSU SSf t LT722 mg (56fc)?#/- 0 

mp 132-134'C 

1 H-NMR (500 MHz. DMS0-d s +D,0) <5 8.28 (s. 1H). 7.73 (s. 1H). 7.43-7.37 ( 

m. 4H). 7.34 (t. J = 7. 0 Hz. 1H). 7.27-7.20 (m. 4H). 7.16 (t. J = 6. 8 Hz. 

1H). 5.16 (s. 2H). 4.59 (d. J = 16.0 Hz. 1H). 4.46 (d. J = 16.0 Hz. 1H). 

4.23 (dd. J = 11.4. 2.5 Hz. 1H). 3.13 (dd. J = 13.8. 2.5 Hz. 1H). 2.65 ( 

dd. J = 13.8. 11.4 Hz. 1H) 

IR (KBr) 3360. 1655. 1615. 1520 cm" 

MS (CI. positive) m/z 503 (MH * ) 

2-(5- 7;;-6- **7-1.6- ^ t Ko-l- f 'J * i^)-N-(l- "0^;U-3. 3. 3- 

nrnme tmm^m-c^mLtio bp*,. mmmiBo&mit^VD (385 mg. o. 

766 mmol) * / 9 J - )l (6 ml) ¥Wc (0.3 ml) Rlf\0% '<=? ; J+>um. 

m (165 mg) ir&IIU mU<t^^m^r e t LT100 mg (35%)f#/c Q 
mp 129-131'C 

'H-NMR (500 MHz. DMS0-d.+D 2 0) 6 7.28 (s. 1H). 7.27-7.21 (m. 4H). 7.18-7. 
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14 Cm. 2H). 4.53 (d. J = 15. 9 Hz. 1H). 4.37 (d. J = 15. 9 Hz. 1H). 4.23 C 
dd. J = 11.5. 2.4 Hz. 1H). 3.12 (dd. J = 13.7. 2.4 Hz. 1H). 2.65 (dd. J 
= 13.7. 11.5 Hz. 1H) 

[R CKBr) 3430. 3270. 3060. 1680. 1650. 1610. 1550 cm" 
MS (CI. positive) m/z 369 (MH * ) 

2-(5- ^>^^tt->*^^'-^7;;-2- /m-s- **V-1.6- ytKn-i- 
f'J -N-(l-^> ^/U-3. 3. 3- h'J7ito-2- t*';7at^) T-tr* 

(1) 2-(5- ^>^^t+>'*;i.7i'-;b7;;-2- y^/b-6- **y-i.6- >?t 

Kd-1- f'J ;^;P)-N-(1- <>i>;H.3.3- h M 7 /U* a -2- tF'D + ^a 
f/U) T-tr^$ KO^gcliHWIl bm&<Dttk~eft~>ti 0 BJJ*>, (5- ^>^;l 
t+i/*^-f-;l/7; y-2- y ^ /U-6- 7-1. 6- ^tKa-1- fcT >J * .=. 7U) 
fittt (##^JllcDS®<k^. 3.00 g. 9.45 mmol)£DMF (30 ml) ^SS*. 3-T 
h *) y )ijra-A- y x-yu-2- 7 9 J - n (#^^Ji ©Mffc-s-to. 
2.17 g. 9.90 mmol), WSCI<Z>t&Sfcf£ (2.17 g. 11.3 mmol)&t/H0BT(2. 56 g. 18. 
9 mmol) tllU S6<Ht£1£} LT4.44 g (9lX)»fc 0 

1 H-NMR (500 MHz. DMS0-d») <5 8.63 (s. 1H). 8.46 (d. J = 9. 1 Hz. 1H). 8.1 
7 (s. 1H). 7.43-7.35 (m. 4H). 7.32 (t. J = 7. 0 Hz. 1H). 7.27 (t. J = 7. 4 
Hz. 2H). 7.23-7.17 (m. 3H). 6.72 (d. J = 7. 3 Hz. 1H). 5.14 (s. 2H). 4.73 
(d. J = 16.9 Hz. 1H). 4.39 (d. J = 16. 9 Hz. 1H). 4.19 (m. 1H). 3.98 (m. 
1H). 3.04 (dd. J = 13.8. 2.7 Hz. 1H). 2.70 (dd. J = 13.8. 11.2 Hz. 1H). 
1.99 (s. 3H) 

IR (KBr) 3380. 3280. 1725. 1665. 1615. 1515 cm" 1 

(2) ±S£t Ka + ->Mtt (3.00 g. 5. 79 mmol)£-DMS0 (25 ml)SC/ h A,jl > 
(25 ml)©ia£Jgffi*K WSClCDi£&i£ (5.55 g. 28.9 mmoD&tf Z J ? a o^fit ( 

1.0 ml. 12 mmol)fc«USU mmit&Vn&m&mik £ LX2. 45 g (82%)?#fc 0 
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mp 115-118*C 

■H-NMR (500 MHz. DMS0-d«+D 2 0) 6 8. 14 (s. 1H). 7.42-7.36 (m. 4H). 7.33 ( 
t. J = 6. 8 Hz. 1H). 7.27-7.21 (m. 4H). 7.16 (m. IH). 5.14 (s. 2H). 4.79 
(d. J ■ 16.9 Hz. 1H). 4.40-4.30 (m. 2H). 3.15 (dd. J = 13.5. 2.5 Hz. 1H). 
2.64 (dd. J = 13.5. 12.1 Hz. IH). 1.87 (s. 3H) 
IR (KBr) 3300. 1690. 1645. 1610. 1525 cm"' 
MS (CI. positive) m/z 517 (MH * ) 

2-(5- 7;7-2- y*-;l-6- **7-1.6- iStVn-]- k'ij • ^;[,)-N-(l- ^> 
•^^-3.3.3- h ') 7 Jl>*a-2- t+7 7*oW) 7 ±r ? i KCD-^fiJc 

$t*nw6 tmm&jj&T&tiiLtzo ip^, nfom2\a>&M<k&& (1.42 g.*2. 

75 & * 9 J - )l (20 mD&jjfc't 1 , (1.0 ml) StflOS A^^OAil 

(583 mg) tMI mm<t&Vl)&te&t$& t LT435 mg (41%)f#/c Q .: 
mp 117-120*C 

'H-NMR (500 MHz. DMSO-d,+D*0) 6 7.27-7.21 (m. 4H). 7.17 (m. IH). 7. 10. ( 
s. IH). 4.77 (d. J = 16. 8 Hz. IH). 4.36-4.28 (m. 2H). 3.15 (dd. J = 13. 6. 
2.7 Hz. IH). 2.64 (dd. J = 13.6. 12.1 Hz. IH). 1.78 (s. 3H) 
IR (KBr) 3420. 3270. 1685. 1635. 1615. 1540 cnT 1 
MS (CI. positive) m/z 383 (MH + ) 

2-15- s<y ^Jl-*lr'>1j Jltf—JlT i J -6- V-2-(o- h 'J /U)-l. 6->> t Ko 

-I- try ^ ^;u]-N-(l- ^>^;u-3.3. 3- h'J7^to-2- tf;7Db';i) t 

(1) 2-[5- ^y'J )Hr*iSt! )1* — )17 I y-6- V-2-(o- h 'J ;U)-l. 6-i> 
t-Ko-l- tf'J i ^;U]-N-(l- ^>^^-3. 3. 3- h 'J ^/U^-o-2- tFD + ->7 
atf;U) T-t*S K©£fiRlifSJfeffll tmmvJj&X'n o/co BP*>> [5- Oi> 
^t+^*/b^;l,7; ;-6- t^7-2-(o-K'Jil)-l.6-^t Kn-l- bf •; i J 
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— VU] if®? (£%m\2(Dmm<t&VB. 1.20 g. 3.05 mmol)£DMF (15 ml) 
3-T;;-i,l,i- h'J7^tD-4- 7*-=-;u-2- :/ * y - ji (#%#Ji (Dmmit 

709 mg. 3.23 mmol), WSCl©£&iM (701 mg. 3.66 mmoD&tfHOBT (824 
mg. 6. 10 mmol) til B tfHfc b'S <b LT1. 66 g (925K)?#^ 0 
mp 217-221'C 

'H-NMR (500 MHz. DMS0-d«) 5 8.87 (s. 0. 5H). 8.86 (s. 0. 5H). 8.43 (s. 1H) 
8.18 (d. J = 8. 4 Hz. 0.5H). 8.14 (d. J = 8. 6 Hz. 0. 5H). 7.46-7.10 (m. 12 
H). 7.01 (m. 2H). 6.60 (m. 1H). 5.19 (s. 2H). 4.46 (d. J = 16. 4 Hz. 0. 5H) 
4.26 (d. J = 16.2 Hz. 0. 5H). 4.15 (d. J = 16. 2 Hz. 0.5H). 3.96 (m. 1.5H). 
3.85 (m. 1H). 2.87 (m. 1H). 2.70 (m. 1H). 2.12 (s. 1.5H). 2.02 (s. 1.5H) 
IR (KBr) 3370. 3270. 1700. 1660. 1605. 1515 cm-* 

( 2) ±lfit Kd* Wfc-£$> (1.30 g. 2. 19 mmol)£DMS0 (10 mO&O' h;lx> 
(10 ml) ©ifl^fg***. WSCI©£&1£ (2.09 g. 10.9 mmoD&tf ? o afitgfc ( 
0.36 ml. 4.4 mmoDir&SU %m<t&$3&m&&£ i B t LT1. 30 g (100%) mtz 0 
mp 127-129 # C 

'H-NMR (500 MHz. DMS0-d«+D 2 0) <5 8.40 (s. 1H). 7.45-7.38 (m. 5 H). 7.35 
(t. J = 7. 1 Hz. 1H). 7.30 (d. J = 7. 6 Hz. 1H). 7126-7.00 (m. 7H). 5.19 ( 
s. 2H). 4.43 (d. J = 16. 5 Hz. 0. 5H). 4.33 (d. J = 16. 0 Hz. 0. 5H). 4.18-4. 
03 (m. 2H). 3.07 (m. 1H). 2.54 (m. 1H). 2.07 (s. 1.5H). 1.95 (s. 1.5H) 
IR (KBr) 3380. 3250. 3040. 1725. 1680. 1640. 1605. 1510 cm" 1 
MS (CI. positive) m/z 593 (MH * ) 
HH&W24 

2-[5- T ^ y-6- **7-2-(o- h »J ;U)-1.6-^t Ka-l- fcf'J i ^;U]-N-(1- ^ 
> ^;U-3. 3. 3- MJ:7;U*a-2- t+V^at;l^) T-tr^i KcD-^gJc 

mmme tmmvyjikT&tiiLLtzo bp*>, mmm2z<omm{t^ (742 mg. 1. 

25 mmol)£/ * y (8 ml) ^ffie (0.4 ml) StflOSS ' < 5 i> t> I* m.m 

(271 mg)<b&gU mm<t£ti)&m&e>T*:Jl7 7 LT410 mg (72%M#/~ 0 
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'H-NMR (500 MHz. DMS0-d,+D 2 0) 6 7.40-6.95 (m. 10H). 4.40 (d. J = 16. 5 H 
z. 0.5H). 4.32 (d. J = 16.2 Hz. 0.5H). 4.15-3.95 (m. 2H). 3.07 (m. 1H). 
2.54 (m. 1H). 2.04 (s. 1.5H). 1.95 (s. 1.5H) 
1R (KBr) 3400. 1655. 1605 cm" 
MS (CI. positive) m/z 459 (MH * ) 

2- [5- "< > i?)l**i/1iJ\,tf— )\,T I J -2-C4-? o a y ^ ^ ;iO-6-* 4=- V -l. 6- 
^bKo-l- t'U : ^;H-N-(l- s<> iJJl-2. 3. 3- h'J 7^*0-2- t+VT'D 

( l ) 2-(5- ^>^;l/t+->*^*'-^7 - ;-2-(4-?oo7 x^yl)-6-5i-^ V 
-1.6- ^tF'D-|- f'J ;^;U-N-(l- ^>^^-3.3.3- h'J7;ltD-2- b K 
o + ^of;l) T-tr^i K©-^fiScliH]^f?iJl tfiim^^&T'lTo^o fiP*»vf[5- 
s<yj )l* is ti )l tf— )IT ^ 7 -2-(4-? o a y x — ;U)-6-^4 i V-l. 6- ^ fc?.K 
□ -1- tTU ^ itSt (###113©^gfb£$J. 2.50 g. 6.04 mmol)£DMP 

(20 ml) 3-T ~ y-1. 1. 1- h »J 7;l/*n-4- 7 .x-;U-2- 7'* J - )V. ( 

##ffll (Dmm<t&V0. 1.39 g. 6.34 nunol)-. WSCl©iI&£ (1.39 g. 7. 25 mmo 
D&C/HOBT (1.63 g. 1.21 mmol) irSHS U B 6tJfb^«5^fefe^ B B B t LT3. 72 g 
(100*)f#/; o 
mp 257-262'C 

'H-NMR (500 MHz. DMS0-d«) <5 8.88 (s. 1H). 8.42 (s. 1H). 8.33 (d. J = 8. 
6 Hz. 1H). 7.45-7.37 (m. 8H). 7.34 (t. J = 7. 1 Hz. 1H). 7.23-7.18 (m. 3H). 
7.09 On. 2H). 6.71 (brs. IH). 5.18 (s. 2H). 4.44 (d. J = 16. 6 Hz. 1H). 
4.19 (d. J = 16.6 Hz. 1H). 4.07 (m. 1H). 3.90 (m. 1H). 2.93 (dd. J = 14. 
1. 2.7 Hz. 1H). 2.72 (dd. J = 14.1. 10.5 Hz. 1H) 
IR (KBr) 3420. 3260. 1705. 1660. 1600. 1520 cm" 

(2) _hiet Ka + ^ft^i (2.71 g. 4.41 mmo))£DMS0 (25 ml)&C/h;Ux> 
(25 m[)<Dm&mm*, WSCI©i&fifci& (4.23 g. 22.1 mmoO&tf^aagtg* ( 
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0.75 ml. 9.1 mmol)i:4SL3U m&<t&®&m&m& t LT2. 53 g (94*)®/c 0 
mp 199- 20 PC 

1 H-NMR (500 MHz. DMSO-d.+D 2 0) 8 8.39 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.42-7.30 (m. 7H). 7.20-7.12 (m. 5 H). 5.18 (s. 2H). 4.41 (d. J = 1 6. 8 H 
z. 1H). 4.30-4.20 (m. 2H). 3.11 (dd. J = 14.1. 2.4 Hz. 1H). 2.59 (dd. J 
= 14. 1. 11.6 Hz. 1H) 

IR (KBr) 3370. 1730. 1640. 1600. 1515 cm" ' 
MS CC1. positive) m/z 613. 615 (MH* ) 

2-[5- 7 ; ; -2-(4- ? n □ 7 x-/l)-6-t + V-l. 6- vbKo-i- fJii^U- 
N-U- ^>i>;U-3. 3. 3- h'J7AtD-2- 7 7a kT/U) T-b^i KGD£fi£ 

H«fif9»]25©Sgifb^^ (561 rag. 0.915 tnmol) fcTxy-rt, (0.32 ml. 2. 9 m 
mol)©^?uuy*> (12 ml )*§**<!*?# T\ h 'J 7 a / 9 > * Jl* >fifc ( 
0.50 ml. 5.7 mmol)<£J!lO*.^&, 0 'C-^STi B^Kmi^t^o *#TTfiS*0i* 
ffiP7K^^- h 'J OZwK&fl* (12 ml)€-M*.. 30#IISltt£#L^f£. £l£&£«a*nj£fil 
*ift:>- h 'j ^A7kJg& (50 mOKjJUX., ftffifx^^TtttB U/^o fiUiil)tt£te?a:& 

K^TTfciftU M<fc^ta«r«f&^B B H i: LT372 mg (85 X) ?#/c 0 
mp 197-200°C 

1 H-NMR (500 MHz. DMS0-d.+D 2 0) 5 7. 33 (d. J = 8.5 Hz. 2H). 7.29 (s. 1H). 
7.26 (d. J = 8.5 Hz. 2H). 7.20-7.13 (m. 5H). 4.38 (d. J = 16.4 Hz. 1H). 
4.27-4.17 (m. 2H). 3.11 (dd. J = 14.0. 2.4 Hz. 1H). 2.60 (dd. J = 14.0. 
11. 6 Hz. 1H) 

IR (KBr) 3400. 3250. 1640. 1615. 1545 era' 1 
MS (CI. positive) m/z 479. 481 (MH* ) 

2- [5- ✓<> iSjlytAr-yfiJltf— HT I J -2-(4-> h * > ? xi;i/)-6-t*V-l. 6- 
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i?tFo-l- f'J ; ^;l/]-N-(l- ^>^^-3.3.3- h'J7/ltu-2- t+v/a 

( i ) 2-15- ^>>>A/:*-*->#n<tf — vur i y-2-(4-y h*^7 x— v 

7-1.6- ytKo-|- tf 'J i ^H-N-(l- ^0^^-3.3.3- h 'J 7 71/ * o -2- t 

[5- O ^;U*-*->7J Jlji— JIT i J -2-(4-/ h * 7 7 x— /U)-6-** 7-1. 6- 
>>t Ko-1- f'J ^ i7-;U] StS? (##f5»J14©^e<b-&^. 5.00 g. 12.2 mmol) 
^DMF (40 ml) teift*. 3-T-M.l.l- h U 7 o -4- 7x-;U-2- 7' 7 7 
-;U ommt&VA. 2.94 g. 13.4 mmol). WSCIomKm(2. 81 g. 14. 

7 mmol) &C/H0BT (3.29 g. 24.3 ramoDfc&SU i Wfb£ & <i: LT 
7.23 g (97%)?#^o 
mp 21 7-22 1°C 

1 H-NMR (500 MHz. DMS0-d s ) 6 8.80 (s. 1H). 8.40 (s. 1H). 8.34 (d. J =,8. 
7 Hz. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.36-7.30 
Cm. 3H). 7.25-7.17 (m. 3H). 7.13 (d. J = 6. 7 Hz. 2H). 6. 91 (d. J = 8. 8, H 
z. 2H). 6.71 (d. J = 7. 1 Hz. 1H). 5.18 (s. 2H). 4.44 (d. J = 16. 5 Hz. ,1H) 
4.27 (d. J = 16.5 Hz. 1H). 4.11 (m. 1H). 3.92 (m. 1H). 3.82 (s. 3H). 2.9 
4 (dd. J = 14.4. 2.9 Hz. 1H). 2.76 (dd. J = 14.4. 10.4 Hz. 1H) 
IR (KBr) 3360. 3270. 3060. 2930. 1700. 1655. 1605. 1525 cm" 
(2) ±IS t H a* ><t&VD (4.00 g. 6. 55 mmoD^rDMSO (30 mD&tf h /H > 
(30 ml) (DmiSfcifr*. WSC[©£fifc£ (6.12 g. 31.9 moDRCfy^ooftll ( 
1.05 ml. 12.7 mmol) tiiU mMit^^m^^s t LT3. 27 g (82%)?*fco 
mp 172-174°C 

■H-NMR (500 MHz. DMS0-d.+D*0) 6 8.38 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J = 7. 1 Hz. 2H). 7.35 (t. J = 7. 1 Hz. 1H). 7.26 (d. J = 8. 8 Hz. 
2H). 7.24-7.16 (m. 5 H). 6.86 (d. J = 8.8 Hz. 2H). 5.18 (s. 2H). 4.42 (d. 
J = 16.4 Hz. 1H). 4.36-4.27 (m. 2H). 3.82 (s. 3H). 3.14 (d. J = 14.2 Hz. 
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1H). 2. 62 Cdd, J = 14.2. 11.5 Hz. 1H) 
IR (KBr) 3300. 1725. 1650. 1605 era"' 
MS (CI. positive) ro/z 609 (MH " ) 

nm&m 

2-[5- 7- ;-2-(4-y h + '>7x^;l)-6-tt7-l,6- ^hKn-1- b''J^/H- 
N-(l- s<>iS*l-3. 3. 3- MJ7Atn-2- ttVT'Dh'^) T-tr*i KcD^-liJc 

HSfef5»J26<!:|5l^CD^^T^6KU^o HP£. ^$fe0»i27©^® fts£0D (497 mg. 0. 
817 mmol) ^^?dd^> (10 ml)&f£<K 7 — *J - H (0.28 ml. 2. 6 mmol) 
Stfh'J7;ltoyr>x;l*>B (0.43 ml. 4. 9 mmol) £ 5ft 51 mm<t£V0 
&m&&&t LX377 mg (97 50 
mp 137-140'C 

1 H-NMR (500 MH2. DMS0-d«+D 2 0) <5 7.30 (s. 1H). 7.24-7.15 (m. 7H). 6.82 ( 
d. J = 8. 8 Hz. 2H). 4.37 (d. J = 16.3 Hz. 1H). 4.31-4.23 (m. 2H). 3.81 ( 
s. 3H). 3.13 (dd. J = 14.2. 2.2 Hz. 1H). 2.63 (dd. J - 14.2. 11.5 Hz. 1H) 
IR (KBr) 3400. 3260. 3050. 1635. 1605. 1540 cm' ' 
MS CC1. positive) m/z 475 (MH * ) 

2- [5- T ^ J -2-(4-t Ko 4- > 7 x — ;U)-6-3j**7-l. 6- ^bF'o-1- f'J ;^ 
;H-N-(1- ^0^^-3.3.3- h'J7;ltD-2- t+V7'nh , ;b) 1 K£>£ 

fiSc 

HJfc0>J28GD^®fL'£ ! t2J (375 mg. 0.790 mmol) (DJ?an*9y (10 ml)?g?£ 
{Z3.$kit^^^<0'J 0 a a y 9 >SfS (1.0 M. 16 ml. 16 mmol) -£-}JD*-> Mi£T 
24B*ffflm^b/c 0 y^y-vu (3 ml) £ftO;U 10#IH!tt# L^fc. £l£»E£«&fn 

smfiTKTzfc^u te7Kfl6»vr*->oATft&u ttEET-es«s*u 

n^SI^^'J *TO7i.?o? -(91:9 7ao*;UA- y * y - 

;U) SOT*7A?n7 h ^77^ -(67:33 7k" T-tr h~ h 'J >U) 
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IttffifiU mm<t&®*m%&®fc£ LT168 mg (46*)f#/c 0 

1 H-NMR (500 MHz. DMS0-de+D 2 0) 6 7.31 (s, 1H). 7.25-7.12 (in. 5H). 7.08 ( 

d. J - 8. 6 Hz. 2H). 6.72 (d. J = 8. 6 Hz. 2H). 4.38 (d. J = 16.2 Hz. 1H). 

4.31 (d. J = 16.2 Hz. 1H). 4.25 (dd. J = 11.3. 2.1 Hz. 1H). 3.13 (dd. J 

= 13. 8, 2.1 Hz. 1H). 2.62 (dd. J = 13.8. 11.3 Hz. 1H) 

[R (KBr) 3300. 1650. 1605. 1510 cm* 1 

MS (CI. positive) m/z 461 (MH * ) 

2- [5- 1 y im-t* — ;UT H. J -2-(4~— hD7x-^)-6-t+V-l,6- 

•ytKo-1- t'J ;y;l/]-N-(l- ^>^;l/-3.3.3- h'i7^tD-2- t+V^D 

( I ) 2-15- ^> i?)l7t*i/ir Jltf^- >l~7 I J -2-(4-- h o 7 x ^.;l/)-6-5*-* v V 
-1.6- i^tKo-l- f'J ; ^;H-N-(1- <>i?^-3.3,3- h 'J 7 a -2- b« K 
D + -/^Db';b) T-b?^ K^J&liflJ&fctfJl «i:f5l«0^&TlTo^ 0 BP*>. [5- 
s<y:j)lit*i;ti)\,*i-)l7 i J -2-(4-- h a 7 x — V -1. 6- ^ b K 

□ -1- b*'J ~ ft& (MfW15©£B/fc"&«&. 14.2 g. 33.5 mmol)£DMF 

(120 nl)#Jft«K 3-T ^ J -1. 1. 1- h 0 7;U^a-4- 7x-H- 7* V ( 
##flWl <D&m<t&ti!}. 8.08 g. 36.9 mraol)> WSCl©iMS?l£ (7.71 g. 40.2 mmo 
D&tFHOBT (9.05 g. 67; 0 mol)£:tt-SU g tfHfc£89£&fe&B B B t LT19. 4 g 
(93 

mp 238-242°C 

'H-NMR (500 MHz. DMS0-d,) <5 8.97 (s. IH). 8.46 (s. 1H). 8.36 (d. J = 8. 
8 Hz. 1H). 8.21 (d. J = 8.7 Hz. 2H). 7.65 (d. J = 8. 7 Hz. 2H). 7.44 (d. 
j = 7. 1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 7.1 
7 (t. J = 7. 1 Hz. 2H). 7.13-7.06 (m. 3H). 6.71 (d. J - 7. 1 Hz. 1H). 5.19 
(s. 2H). 4.48 (d. J = 16.8 Hz. 1H). 4.19 (d. J = 16.8 Hz. 1H). 4.06 (m. 
1H). 3.88 (m. 1H). 2.92 (dd. J = 14.1. 2.7 Hz. 1H). 2.68 (dd. J = 14.1. 
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10.9 Hz. 1H) 

IR (KBr) 3360. 3270. 1720. 1660. 1590. 1510 cm" 

( 2) JLSBk Ko*Wfc-£&) C9. 85 g. 15. 7 mmol)£DMSO (75 mDSC/ h ^x > 
(75 ml)©ig£?g&*> WSCIOJgStlfe (12.9 g. 67.3 mmoD&tf y ? a a Btfi* ( 

2.6 ml. 32 poDiMt, ^® <fc£^£&3rfe*i!iB f B LT8. 94 g (91 X) ?#fc„ 

mp 117-12TC 

'H-NMR (500 MHz. DMSO-ds+DjO) 6 8.44 (s. 1H). 8.17 (d. J = 8. 8 Hz. 2H). 

7.58 (d. J = 8. 8 Hz. 2H). 7.44 (d. J = 7. 1 Hz. 2H). 7.40 (t. J = 7. 1 Hz. 

2H). 7.35 (t. J = 7. 1 Hz. 1H). 7.17-7.07 (m. 5 H). 5.19 (s. 2H). 4.47 (d. 

J = 15.3 Hz. 1H). 4.32-4.19 On. 2H). 3.10 (dd. J = 14.1. 2.3 Hz. 1H). 2. 

56 (dd. J = 14. 1. 11.7 Hz. 1H) 

[R (KBr) 3290. 3050. 1725. 1640. 1595. 1515 cm" 

MS (CI. positive) m/z 624 (MH * ) 

mmmi 

2-[5- T ^ y-2-(4-x bay : J t Ko-l- t* 'J = >>;H- 

N -(l- K^>>;u-3. 3. 3- h'J7^ta-2- * 7 "7 o £ rtO T-fcr^i KO-£fi£ 

fl;5fe#J26<k^&©;£i£TfT ofc. BP*,, 2SifcflW30a>^S{fc£**l (587 mg. 0.94 
1 mmol) ^^^aay^> (10 ml)&& t K T-7-;l (0.33 ml. 3.0 mrnoDS 
CF h 'J 7 H^a / * >S? (0.55 ml. 6.2 mmol) tJaib, SJSffc'&ftJ^ 

LT287 mg (62 X) f#^ 0 

mp 130-134°C 

'H-NMR (500 MHz. DMSO-d.+DjO) 6 8.12 (d. J = 8.8 Hz. 2H). 7.52 (d. J = 
8.8 Hz. 2H). 7.33 (s. 1H). 7.18-7.08 (m. 5H). 4.45 (d. J = 16.4 Hz. 1H). 
4.27-4.18 (m. 2H). 3.10 (dd. J = 14.1. 2.5 Hz. 1H). 2.57 (dd. J = 14.1. 
11.7 Hz. 1H) 

IR (KBr) 3400. 3250. 1640. 1615. 1520 cm" 
MS (CI. positive) m/z 490 (MH * ) 
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mmm32 

2-[2-(4-7 I J 1 * — >U)-5-'<> i> — J\s~T I J -6- 7-1. 6- 

£ ;t/) T-tr * i KG>-&fiSc 

I? JfeW 30 <E>S HI (2.00 g. 3.21 mmoDOTHF (30 ml) fc*K (13 mDOfi 

£fgft(r&#7 (2.15 g. 38.5 mmo 1)4:1 N £B* (1.7 ml) £U0*.. MTimRg. 

^ISlDtttrltTK*-*- h U ^A7K»tt (150 ml) KtJPA.. Bmxf^«U:= fA 

^LT^^n^-^iS^^'J UftViJ 7i. ? a v h 7 - (50:50 i> 9 o o y 
BtBfc^;U) icJ:*>#11««U Sg<fc£^£ft&&B B *£:LT1.59 g (83 

mp 98-101 *C 

1 H-NMR (300 MHz. DMS0-d«) <5 8.66 (s. 1H), 8.32 (s. 1H). 8.22 (d. J = 9. 

7 Hz. 1H). 7.48-7.16 (m. 10H). 7.14 (s. 1H). 7.11 (s. 1H). 7.03 Cd. J = , % 

8.6 Hz. 2H). 6.49 (d. J = 8.6 Hz. 2H). 5.95-5.55 (br. 2H). 5.16 Cs. 2H). . : % 

4.44 (d. J = 16. 6 Hz. 1H). 4.38 (d. J = 16.6 Hz. 1H). 4.26 (brt. J = 9. 6 

Hz. 1H). 3.15 (m. 1H). 2.64 (dd. J = 14.0 Hz. 1H) 

[R CKBr) 3350. 1645. 1605 cm" 1 

MS (SIMS, positive) m/z 594 (MH + ) 

HM50IJ33 

2- [5- T ~ y-2-(4-7 J 7x-^)-6-t + V-1.6- t h'o-1- f 'J i i> 
N-(l- sOiSJl-Z. 3. 3- h'J7^tn-2- t+vyob*^) T-tr^E K©^« 

HM^J2 t!^«©^i^T^To/Co ^SSiW30©*Bffc^14l(l96 mg. 0.314 mmo 1) 
€Mt (3 ml) (70 3 M) 10% ^^O^f 

(ioo mg)cD#^T. **»H«iT-cfict*^ mm<t&® * 

UT68 mg (44 X)l#/c 0 
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mp >210 "C (#ft?) 

'H-NMR (300 MHz. DMS0-d«) 6 8.17 (d. J = 9. 6 Hz. 1H). 7.35-7.15 (m. 6H). 
7.15 (s. 1H). 7.11 (s. 1H). 6.94 (d. J = 8. 5 Hz. 2H). 6.46 (d. J = 8. 5 H 
z. 1H). 5.46 (s. 2H). 4.92 (s. 2H). 4.38 (d. J = 16. 1 Hz. 1H). 4.31 (d. 
J = 16. 1 Hz. 1H). 4.23 (brt. J = 9. 7 Hz. 1H). 3. 14 (dd. J = 14. I. 2.0 Hz. 
1H). 2. 65 (dd. J = 14. 1. 11.2 Hz. 1H) 
IR (KBr) 3275. 1650. 1605. 1505 cm" 1 
MS (SIMS, positive) m/z 460 (MH * ) 

mmm34 

2-[5- 'O s; ;u a ;i>#—/ut c j-K\- : J * i-)iT i j 7i-^H-t + 

7-1.6- ^tFo-1- k , 'J;i?;H-N-(l-'<>^^-3.3,3- F'J7;ltn-2- ir 
mfaM32<DmM<t£Vd (235 mg. 0.396 mmol) (D / 9 J - )\, (10 mD&tftfwl/ 

v'j > (2 mi) <Dm>£t&i6u~mmz®nT\o% ^<^ ^^^mm (89 mg^im*.. 

^7>f-(75:25 oa y * >- ftftif/i/) ci^iRSU mm<t&Va 

LT135 mg (55X)»fco o a*;U A- >(50:50) 

frbR^U fc£.*Sifl£56 mg ?#/Co 
mp 220-222*C 

1 H-NMR (500 MHz. DMS0-d.+D 2 0) 5 8.35 (s. 1H). 7.43 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J = 7. 1 Hz. 2H). 7.35 (t. J - 7. 1 Hz. 1H). 7.26-7.17 (m. 5H). 
7.15 (d. J = 8.9 Hz. 2H). 6.56 (d. J = 8. 9 Hz. 2H). 5.17 (s. 2H). 4.47 ( 
d. J = 16. 6 Hz. 1H). 4.38-4.32 (m. 2H). 3.16 (dd. J - 14.3. 2.2 Hz. 1H). 
2.98 (s. 6H). 2.65 (dd. J = 14.3. 11.5 Hz. 1H) 
IR (KBr) 3390. 3280. 1715. 1650. 1605 coT 1 
MS (CI. positive) m/z 622 (MH * ) 
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2-[5- T ^ J -2-(4-iS* f;lT i J V * — ;l/)-6-^"+- V-l. 6- i?tKa-l- f U 

HStefW26t|5lfil0^j*'Ctto/io ^*fi#J34<E>^g<fc£$J C53 mg. 0.085 mmol) 
£-^?aa/^> (3 ml) ^flS*. T — 7-;U (0. 03 ml. 0. 3 mmoD&tf h »J "7 
;ltn^>x;l/<t>fi$ (0.05 ml. 0. 6 mmol) ir&SI ^Mft^^r&fe^BB 
i: LT36 mg (87 50f#^ o 
mp 219-223°C 

1 H-NMR (500 MHz. DMSO-d.+D 2 0) <5 7.31 (s. 1H). 7.27-7.17 (m. 5H). 7.07 ( 

d. J = 8.8 Hz. 2H). 6.55 (d. J ■ 8. 8 Hz. 2H). 4.41 (d. J = 16.2 Hz. 1H). 

4.35-4.27 (m. 2H). 3.15 (dd. J = 14.3. 2.2 Hz. 1H). 2.95 (s. 6H). 2.66 ( 

dd. J = 14.3. 11.4 Hz. 1H) 

IR (KBr) 3280. 1635. 1605 cm' 1 

MS (SIMS, positive) m/z 488 (MH + ) 

HS&W36 

f'J ;-^^]-N-(l- 3. 3- h'J^/l/to^- t+77'oh';l) T-tr* 

m^mz^mUit^^ (90 mg. 0.148 mmol)£>y 9 J-h (4 ml) ac/^a ( 
0.2 ml) Ofi^*«[^a*»ffl«T-C10« ^'r^^l (31 mg)£fin;L. 7*^ 
£H«TT16i*fHim#Ufc«, ^7^-5ARf«-6aTl«i * 9 J -/UTiSfe»L/co 
^©gtfiflfc^fi&ftlptS^Jc^ b 'J ^7k&& (50 mOl-JlUx., ftBxf/lTflli 

<>>J -hfht! =y l+?a-? - (97:3 7 0 0*71, A- y * y - Jl) IZ£ 

O^SU SSfk^^^^llfe^B B B«i: LT46 mg (62 %)'&tz 0 *®t>(DZ? 
aa*Jll+- ^*-*y (50:50)7*£WI5fiU f&3t£*£,iH£23mg&^o 
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mp 270-275'C 

"H-NMR (500 MHz. DMSO-d,+D 8 0) 6 7. 27-7. 17 Cm. 5H). 7.07 (d. J = 8. 9 Hz. 

2H). 7.00 (s. 1H). 6.55 (d. J = 8. 9 Hz. 2H). 4.42 (d. J = 16.3 Hz. 1H). 

4.34-4.27 (m. 2H). 3.15 (dd. J = 14.3. 2.2 Hz. 1H). 2.. 95 (s. 6H). 2.70 ( 

s. 3H). 2.65 (dd. J = 14.3. 11.4 Hz. 1H) 

[R (KBr) 3360. 1635. 1605 cm"' 

MS (SIMS, positive) m/z 502 (MH * ) 

mmm37 

2-[2-U-T*T)lT i J 7x^;l)-5-^>^tt*^;^'-;L- 7 i J -6- * * 
7-1.6- ytKo-l- f'J ~ i>;t,]-N-(l- <>^yu-3.3.3- h'J7/lta-2- t 

^ftfc#J32©^SIft;£% (310 mg. 0.522 mmol) ©THF (8 n\)&mz9tm+ h ') 
12+ (220 mg. 2.08 mmol)£Jjfl U ififfcT-bf-zi, ( 0 . 07 ml. 1 mmo 

l)£fiD*. 0 °CT1 *$fflmWLtz 0 IN iftfil (40 mlXcfia*.. Mx^- 

^TttitJLfco «lffitt«-ISft«tt7K*^ h 'J t;A7Ki§itt (40 mD&tf&fo&i^jc 

2$->"J*y;l/*7A?DYhy7 7^-(95:5 ^'DD+;^- / 9 J - )l) 
<*9#*«»L, ^®<b^«D^lKfe^ B B B <b LT330 mg (99 %) 
mp 235-240'C 

'H-NMR (500 MHz. DMS0-d«+D,0) 6 8.38 (s. 1H). 7.59 (d. J = 8. 6 Hz. 2H). 
7.45-7.35 (m. 5H). 7.25-7.13 (m. 7H). 5.19 (s. 2H). 4.44 (d. J = 16.4 Hz. 
1H). 4.34 (d. J = 16. 4 Hz. 1H). 4.26 (m. 1H). 3.14 (dd. J = 14.0. 2.2 Hz. 
1H). 2.60 (dd. J = 14.0. 11.7 Hz. 1H). 2.14 (s. 3H) 
IR (KBr) 3250. 1720. 1650. 1595 cm" 1 
MS (SIMS, positive) m/z 636 (MH * ) 

2-[5- 7 • y -2-(4-7tf ;H ; ; 7 x^;l,)-6-t + 7-l. 6- S>kKa-l- f 'J 
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^ ^]-N-(l- ^>>>;U-3. 3, 3- h 'J 7^^-o-2- t+v^o t'ji) T-tr^ = K 

^*fef*J6 i:^fil©^T^fi£L/c 0 f»P*>. ^«J37©^Sffc^^ (i 0 7 mg. 0. 
168 mmol) (5 ml) mm^. (0.25 mD&tfiOS ><=7*J<3U& 

^ (38 mg)i:^SL. M<fc£85£&JSrfe©{* t LT39 mg (46*) f#rc c 
'H-NMR (500 MHz. DMS0-d,+D 2 0) 6 7.55 (d. J = 8. 6 Hz. 2H), 7.31 ( s . 1H). 
7.25-7.14 (m. 7H). 4.38 (d. J = 16.5 Hz. 1H). 4.28 (d. J = 16.5 Hz. IH). 
4.23 (dd. J = 11.5. 2.2 Hz. 1H). 3.13 (dd. J = 13.9. 2. 2 Hz. 1H). 2.61 ( 
dd. J = 13.9. 11.5 Hz. 1H). 2. 1 1 (s. 3H) 
IR (KBr) 3280. 1650. 1595. 1530. 1505 cm" 1 
MS (CI. positive) m/z 502 (MH * ) 

;;7i-;l)-6-t+V-l,6- ftKo-l- tT >J i Jl]-U-(\- ^>^;U-3.3. 3- 
h 'J 7U<*o-2- t+V.yn fcTAO T-tr* ^ K©£j& * 

^HI^l32CDSSfk^^ (300 mg. 0.505 mmol) th'Jif;l7; >(0.09'ml. 
0.6 mmol) ©THF (10 ml) ©&&(C-78 °CT&7k h M yjlvta / 9 
(0.10 ml. 0.59 mmo])£ft!*., -78 °CTI.5 B*r.J1f£# L Ai 0 ScS&c:?* (2 ml) 
£lJD*., MT30amtt*iLfcaL 5tE«^*^* (50 ■DdtO*. Bt&x^,u 
TfSiUL/co ttaj&£&7kffi^vr*:^AT1£*iU iKETtSafSi LTf# 

i**> l^^ttfcSU Mffc*tt**fe«^fcLT312 mg (85 X) »fc 8 
^t,0^7DD*u- -s4-if> (50:50)* bS^U «K £223 mgf# 

mp 135-138°C 

'H-NMR (500 MHz. DMS0-d,+D 2 0) 6 8.39 (s. 1H). 7.45-7.33 (m. 7H). 7.27 ( 
d. J = 8.7 Hz. 2H). 7.21-7.14 (m. 5H). 5.19 (s. 2H). 4.36 (brs. 2H). 4.2 
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5 (dd. J = 11.4. 2.4 Hz. 1H). 3.13 (dd. j = ,4.0. 2.4 Hz. 1H). 2.59 (dd. 

J = 14. 0. 11. 4 Hz. 1H) 

IR (KBr) 3300. 1725. 1650. 1515 cm"' 

MS (SIMS, positive) m/z 726 (MH * ) 

**«26trati©^Won:. MM39®SH^tt(ioo mg. 0.138 mmol) 
***ooy*> (8 ml) fcfc*, 7-y-,u (0.05 ml. 0. 5 mmoDSC/ h -J 7 
Wb^>U*>| (0.075 ml. 0.85 mmol) <t MS U Mff:*tt«*&|* 
H a B<t LT77 mg (94 K)?#*; 0 
mp 188-191'C 

'H-NMR (500 MHz. DMS0-d«+D 2 0) <5 7.36 (d. J = 8. 7 Hz. 2H). 7.32 (s. 1H). 
7.30 (d. J = 8.7 Hz. 2H). 7.21-7.14 (m. 5H). 4.42-4.30 (m. 2H). 4.26 (dd. 
J = 11.5. 2.4 Hz. 1H). 3.14 (dd. J = 13.9. 2.4 Hz. 1H). 2.59 (dd. J = 
13.9. H.5 Hz. 1H) 

IR (KBr) 3400. 3250. 3050. 1645. 1615. 1555 cm' 1 
MS (SIMS, positive) m/z 592 (MH * ) 

2-[5- ^>^;i,t*>*;^-^7 ~ J >JZfa** isij ji#^ jIT z , 
7x-;l)-6-t + 7-1.6- >>t Ko-i- f'J J^;H-N-(1- ^ > )l-Z. 3. 3- f> 

mmm37tmm(Dyjmxn^tz 0 mmm32v>mm<titvo(3oo mg. 0.505 mmoi) 

£THF (8 ml)8*£*, &&-f-MJOA (106 mg. 1. 00 mmolXD^ST. ?ooj£ 
HK 7^of;K0. 12 ml. 1. 1 mmol) t&fcZ t*\ iIf^^^i^ B | t LT 
320 rog (93 S) ?#^ 0 
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mp 219-221"C 

'H-NMR C500 MHz. DMS0-d.+D 2 0) 6 8.38 (s. 1H). 7.48 (d. J = 8. 7 Hz. 2H) 
7.45-7.38 (m. 4H). 7.35 (t. J = 7. 0 Hz. 1H). 7.23-7.13 Cm. 7H). 5.18 (s. 
2H). 4.95 (sept. J = 6. 2 Hz. 1H). 4.44 Cd. J = 16. 4 Hz. 1H). 4.33 (d. J 
= 16.4 Hz. 1H). 4.24 (dd. J = 11.4. 2.2 Hz. 1H). 3.13 Cdd. J = 13.9. 2.2 
Hz. 1H). 2.60 (dd. J = 13.9. 11.4 Hz. 1H). 1.29 (d. J = 6. 2 Hz. 
[R (KBr) 3250. 1720. 1690. 1655. 1605. 1500 cm" 1 
MS (CI. positive) m/z 680 (MH + ) 

mmm42 

2-[5- T ~ y-2-(4->T y?atf*ist> J\,#— Jl-r i J 7xiA)-6-t*7-1.6- 
^tKo-i- tf.i; s ^;Uj-N-(l- -O^/U-3.3. 3- h 'i7 Jl* n-2- y.y a 

^*fcG»J2 tl580Jffit^«L/; 8 BPS. ^Sfeffl41©Hgf(:£<ftj (88 mg. 0. 1 
3 mmol) J-)l (5 ml) &?&<t\ 10* '<■=> ^ O (29 mg)CD#??ET\ 

**»HaTTRl6d*, S«rt:*tt£iK*a*gflfcLT52 mg (73 
mp I31-135*C 

'H-NMR (500 MHz. DMS0-d.+D 2 0) <5 7.44 (d. J = 8. 7 Hz. 2H). 7.31 Cs. 1H). 
7.23-7.12 (m. 7H). 4.94 (sept. J = 6. 2 Hz. 1H). 4.39 (d. J = 16. 3 Hz. 1H). 
4.28 (d. J = 16.3 Hz. IH). 4.23 (dd. J = 11.3. 2.1 Hz. 1H). 3.13 (dd. J 
= 14.0. 2.1 Hz. 1H). 2.61 (dd. J = 14.0. 11.3 Hz. IH). 1.29 (d. J = 6. 2 
Hz. 6H) 

IR (KBr) 3380. 1690. 1660. 1610. 1510 cm' 1 
MS (CI. positive) m/z 546 (MH * ) 
H^J43 

2-15- Jltf—JlT i y-2-(3.5-^- h xd y *— A,)^-** 7-1. 

6--^t Ko-1- f'J ;^;H-N-(1- ^>-^;U-3. 3. 3- h 'J > nlit o-2- t^y7 
□ f;u) T-fcr ^ i KO^-fiSt 
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(1)2-15- ^>yAt*^*^7;;.H3.5-^ h o 7x ^ H . t 
+ 7-1.6- ytKD-i- ;yA]-N-(l- -<>^-3.3.3- b')7»*n- 2 - 

nifHtV}. 3.74 g. 7.08 omoD^DMF (25 ml) m®^^ 3-Tiy-i.i.i- MJ 7 
**o-4- 7*-^- 2 - (»* Ml ©Mfl^*. L78g> 8> , 2 ^ 

1). KSCKDifiBtt (1.63 g. 8.50 nooD&CfflOBT (1.91 g. 14. 1 mmol) t £0:I£ L, 
Bftffc£fa£a«fe0{*t LT4.06 g (86 S) 

' H-NMR (500 MHz. DMSO-d.) 6 9.06 (s. 1H). 8.94 (t. J - 2. 1 Hz. 1H). 8.7. 

1 (d. J = 2.1 Hz. 2H). 8.49.(8. 1H). 8.40 (d. J = 8. 7 Hz. 1H). 7.45 (d. 
J = 7.1 Hz. 2H). 7.40 (t. J = 7. I Hz. 2H). 7. 34 (t. J = 7. ] Hz. 1H). 7.1 
4-7.05 (m. 5H). 6.62 (d. J = 7. 3 Hz. 1H). 5.20 (s. 2H). 4.51 (d. J = 16. 
8 Hz. 1H). 4.36 (d. J = 16.8 Hz. 1H). 3.98 (m. 1H). 3.85 (m. 1H). 2.89 ( 
dd. J = 14.1. 2.9 Hz. 1H). 2.65 (dd. J = 14.1. 10.6 Hz. 1H) 
IR (KBr) 3280. 3090. 1720. 1665. 1510 cm" 

(2) ±fct Ko* Wfc£^ (3.22 g. 4.80 mmol)£DMS0 (20 »il)SCfh;U> 
(20 ■DOBfr&tttK WSCIOiftM (4.60 g. 24.0 wDfiCf ^^ddRK ( 
0.80 ml. 9.7 mmol)<b&3U ISfk^i^^Jl^.a b LT2. 70 g (84 %) ff 

mp 154-157"C 

1 H-NMR (500 MHz. DMS0-d,+D 2 0) 6 8.97 (t. J = 2. 0 Hz. 1H). 8.63 (d. J = 
2.0 Hz. 2H). 8.45 (s. 1H). 7.45 (d. J = 7. 1 Hz. 2H). 7.41 (t. J - 7. 1 Hz. 
2H). 7.36 (t. J = 7. 1 Hz. 1H). 7.09-7.00 (m. 5 H). 5.20 (s. 2H). 4.48 (b 
rs. 2H). 4.09 (dd. J = 11.7. 2.5 Hz. 1H). 3.03 (dd. J = 13.7. 2.5 Hz. 1H). 
2.49 (dd. J = 13.7. 11.7 Hz. 1H) 
IR (KBr) 3300. 3070. 1725. 1655. 1540. 1515 cm"* 
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MS (SIMS, positive) m/z 687 (M+H 2 0+H* ) 

2-[5- T i J -2-0.5-^- hD7i-;b)-6-t+7-l,6- >>t Ku-1- L° M ~ 
;U]-N-(1- 0^^-3.3.3- h'J7/ltD-2- t+VT'Df/t/) T-tr^J KcD-£ 

mmm2Btmm^yj^xn^tz 0 nmm 430 mm <t£yo( 40s m g . 0. 606 mmoo 

? a a jt 9 > (7 m i) jgfctK T - y-;U (0.21 ml. 1.9 mmoD&tf h 'J 7 
4,:*a / ^ >x;U*>& (0.29 ml. 3. 3 mmol) ir&il 0Brt:£ia£-3ir&** l & 
i: LT305 mg (94 %) mti 0 
mp 206-209'C 

'H-NMR (500 MHz. DMS0-d s +D 2 0) 6 8.91 (t. J = 2. 1 Hz. 1H). 8.56 (dV J = 
2.1 Hz. 2H). 7.34 (s. 1H). 7.10-7.01 (m. 5H). 4.45 (brs. 2H), 4. 10 : (dd. 
J « 11.4. 2.6 Hz. 1H). 3.03 (dd. J = 13.7. 2.6 Hz. 1H). 2.50 (dd. 1l = 
13.7. 11. 4 Hz. 1H) 

[R (KBr) 3280. 3070. 1660. 1605. 1540 cm" 1 
MS (CI. positive) m/z 535 (MH + ) 

mmm45 

2-[2-(3. 5-^T i J 7 j-—Jl)-5-^>i>Jl**i/trJ\,ji^.JlT i J -6- * * 7-1. 
6-^kFo-l- f'J $ ^;l]-N-(l- ^> ^-3. 3. 3- h ') 7 Jl*v-2- **77* 

^Jfefi»I32i:(Eim£D^^T^to^o SP*>. mfi^J430S®<k^^(887 mg. 1.33 
mmol) ©THF (13 ml) (6 ml) (890 mg. 15.9 mmal)<b 

lN£Sf (0.7 ml) tilU ^Sffc^^^^Hfe^Bl,^ LT788 mg (97 %) f#^ 0 
mp 178-181 6 C 

1 H-NMR (500 MHz. DMS0-d.+D*0) 5 8.34 (s. 1H). 7.45-7.38 (m. 4H). 7.36 ( 
t. J = 6. 9 Hz. 1H). 7.20 (t. J = 7. 0 Hz. 2H). 7.17-7.11 (m. 3H). 6.00 (t. 
J = 2.0 Hz. 1H). 5.82 (d. J = 2. 0 Hz. 2H). 5.18 (s. 1H). 4.51 (d. J = 

9 5 



BNSDOCIO: <WO 9633974A1 _!_» 



WO 96/33974 



PCT/JP96/01I71 



m 



16.0 Hz. IH). 4.44 (d. J = 16.0 Hz. 1H). 4.10 (dd. J = n. 4 . 2.4 Hz. 1H) 
3.09 (dd. J = 14.2. 2.4 Hz. IH). 2.66 (dd. j = 14.2. 11.4 Hz. IH) 
IR (KBr) 3420. 3330. 1680. 1645. 1600. 1520 cm-' 
MS (CI. positive) m/z 609 (MH + ) 

2-[5- 7;y-2-(3.5^7;;7x^)-6-t+V-U- i> fc Ko-l- try ,y 
^J-N-(l- <>^;U-3.3.3- h'j7^D-2- ^+V^af/U) T-b*> K © 
tit 

nmmz tmm^rkx^^tz. %mmA^mm<t^mm mg . o.246 m moi) 

? J -)l (5 ml) &C/THF (3 mD^ig^&ft^ m '<5 VyL.mm (56 
g)O^SET. 7K^#fflmTTSCJ>$it. ^mit^^m^m^bLXXOA mg ( 
89<0f#^ o 
mp 127-130°C 

'H-NMR (500 MHz. DMS0-d,+D,0) 5 7.26 (s. IH). 7.21 (t. J = 7. 0 Hz. 2H). 

7.16-7.12 (m. 3H). 5.93 (t. J = 2. 0 Hz. IH). 5.77 (d. J = 2. 0 Hz. 2H). 

4.45 (d. J = 15.9 Hz. IH). 4.39 (d. J = 15.9 Hz. IH). 4.05 (m. IH). 3.08 

(dd. J = 14.0. 2.4 Hz. IH). 2.69 (dd. J = 14.0. 11.2 Hz. IH) 

I R (KBr) 3320. 1650. 1600. 1520 cm" : 

MS (CI. positive) m/z 475 (MH * ) 

f£Jfc#J47 

2-[5- ^>^;l,t+->*^#-;l,7 $ J -6- lr * V-2-(3-h*U S>AO-i. %-z> t K 
d-i- try i^;U]-N-(l- ^>^-3.3.3- MJ7;l,tD-2- t + vyofyl,) 
T-tr* ^ KCD^fiSc 

( l ) 2-[5- ^>^;^*^*;^-4<7; 7-6- *-*y-2-(3-fj ^;u)-i.6- 
^Kd-|- f'J^;H-N-(l- -O^U-3.3.3- h>)7Jl*n-2- hF'o + y 
ynhVU) T-t^^ K(D^ttl2«]|fll tmm<DXmT'rt^tz a BP*,, [5- ^> 
^/lt+i/*;^'-;l7;;-6- t*V-H3-f'J i?;l)-l.6-^t Ko-1- £ 'J 
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s is-*} sm immmiKDmmit^m. 2.50 g . 6.57 moi)*diif (25 mi) ® 

tt«K 3-7;;-i,i.i- MJ7Ata-4- 7±-ji-2- 7 ? ; - ji cm^mi CD 
Mffc^tt. 1.51 g. 6.89 mmolX WSClOMtt (1.51 g. 7.88 nunoO&tfHOBT 
(1.77 g. 13.1 mo I) tMIU aW<k^***fe»«tLT3.58 g (94*)?#?- 0 
mp 205-209'C 

1 H-NMR (500 MHz. DMS0-d s ) 6 8.92 (s. 1H). 8.70 (dd. J = 4. 9. 1. 6 Hz. 1H) 
8.64 Cd. J = 2.1 Hz. 1H). 8.45 (s. 1H). 8.35 (d. J = 8. 7 Hz. 1H). 7.76 ( 
m. 1H). 7.44 (d. J - 7.1 Hz. 2H). 7.42-7.37 Cm. 3H). 7.34 (t. J = 7. 1 Hz. 
1H). 7.23-7.16 (in. 3H). 7.08 (d. J = 7. 2 Hz. 2H). 6.69 (d. J = 7. 1 Hz. 1 
H). 5.19 (s. 2H). 4.45 (d. J = 16. 8 Hz. 1H). 4.29 (d. J = 16.8 Hz. 1H). 
4.03 (m. 1H). 3.88 (sext. J = 7. 1 Hz. 1H). 2.92 (dd. J = 14.2. 2.9 Hz. 1 
H). 2.71 (dd. J = 14.2. 10.4 Hz. 1H) 
IR (KBr) 3370. 3280. 3050. 1720. 1665. 1600. 1515 cm-' 
(2) _tiet Ko + s/ft^tt (2.76 g. 4.75 mmol )£DMS0 (20 ml)S^h^x>. 
(20 ml) Oft^Kf, WSClOJ&at* (4.55 g. 23.7 mmol *j ? D dA| ( 

0.80 ml. 9.7 mmoDsb&ilU Mffc£tt£fcfet£A t LT2. 39 g (87*)f#fc 0 

mp 88-9TC 

'H-NMR (500 MHz. DMS0-d,+D a 0) S 8.69 (dd. J = 4. 9. 1.6 Hz. 1H). 8.56 (d. 

J = 2.2 Hz. 1H). 8.43 (s. 1H). 7.68 (m. 1H). 7.46-7.33 (m. 6H). 7.20-7.1 

0 Cm. 5H). 5.19 (s. 2H). 4.41 On. 2H). 4.20 (dd. J = 11.4. 2.5 Hz. 1H). 

3.10 (dd. J = 14.0. 2.5 Hz. 1H). 2.57 (dd. J - 14.0. 11.4 Hz. 1H) 

IR (KBr) 3300. 1720. 1655. 1595. 1510 cm"' 

MS (CI. positive) m/z 580 (MH * ) 

H*ffi0>J48 

2-[5- T$y-6- *-*V-2-(3-bT»J 2*40-1. 6-S>t Ko-l- t* 'J £ -J ;U ]-N-(l- 
3. 3- h'j7;l-tD-2- **'JZfa £Jl) T-t?i h(D£& 

mmm2 tmm<D?jmTGf$.Ltz 0 up*,. mmm47<Dmmit£Va (200 mg. 0. 
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345 nwnol) £ / 5 J - ;u (6 ml) JkUTHF (4 ml ^jfl^&jfc^ lQ% j<=y^j^^ 

mm ci44 mg) (Dft&T. 7km%mm.TTfcitmt, mmit^m^m^mitt l 

Till mg 02%)'&ti 0 

1 H-NMR (500 MHz. DMSO-d.+D^) 5 8.63 (dd. J = 4. 8. 1.5 Hz. 1H). 8.50 (d. 
J = 1.8 Hz. 1H). 7.61 (m. IH). 7.33 (s. 1H). 7.32 (dd. J = 7. 9. 4.8 Hz. 
1H). 7.20-7.11 (m. 5H). 4.35 (AB-q. J « 16.9 Hz. 2H). 4.20 (dd. J = 11.3. 
2.3 Hz. 1H). 3.10 (dd. J = 14.0. 2.3 Hz. 1H). 2.58 (dd. J = 14.0. 11.3 H 
z. 1H) 

IR (KBr) 3410. 3270. 1690. 1650. 1605. 1535 cm" 
MS (CI. positive) m/z 446 (MH * ) 

2-[5- ^>y^t + y*;bt:-;l/7-;-6- 7-2-C4- f y s>;u)-i. 6- : J t K 
a-1- try S ^;U]-N-(1- a:>^7U-3.3.3- h'j7^tD-2- t+vyDf;l) 

( 1 ) 2-[5- ^O^yi/^-^^^^^ — ;17 ~ y -6- V-2-(4- fcf 'J 710-1. 6- 
^tKo-1- f'j;y/H-N-(l-^>^^-3,3, 3 - h"j7/tto-2- tFo + -/ 
7*af7U) T**5 K©#(£(i||Sfeffll £ |5]8cD;*&TfT /- 0 ipt^ [5- 
i?>l**ist>Jltf-jlTij-G- **v-2-(4-e'J^;b)-|.6-^tKn-i- f y 
$ a^gfc (m%mi8<Dmm<t&®. 2.66 g. 6.57 nunol)£DMF (25 ml) & 

3-T ^ y -1. 1. 1- h 1; 7^^-0-4- 7 x — Jl-2- 79 J - il (#%#Jl cd 
^M^i. 1.51 g. 6.89 mmol). WSCI©igg*i£ (1.51 g. 7. 88 mmoDS tfHOBT 
(1.77 g. 13.1 mraol) t^It, B 6*J<k^^^^Hfe<$B B B t LT3. 59 g (94X)?# 

mp 213-217°C 

1 H-NMR (500 MHz. DMSO-d.) 6 8.96 (s. 1H). 8.62 (d. J = 5. 9 Hz. 2H). 8.4 
5 (s. 1H). 8.36 (d. J = 8.7 Hz. 2H). 7.44 (d. J = 7. 1 Hz. 2H). 7.42-7.32 
(m. 5H). 7.23-7.16 (m. 3H). 7.09 (d. J = 7. 0 Hz. 2H). 6.71 (d. J = 7. 1 H 
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2. 1H). 5.19(s. 2H). 4.42 (d. J =16.7 Hz. 1H). 4.23 (d. J = 16.7 Hz. 1 
H). 4.07 (m. 1H). 3.89 (sext. J = 7. 1 Hz. 1H). 2.94 (dd. J = 14.2. 2.8 H 
z. 1H). 2.71 (dd. J = 14.2. 10.6 Hz. 1H) 
IR (KBr) 3380. 3270. 1725. 1660. 1595. 1515 cm"' 

(2) _tfet Knt^fk^tt (2.79 g. 4.80 imol)*DMSO (20 mOStf )wl,i> 

(20 ■ l)<Z>ft##ft'K WSCKD&ttift (4.60 g. 24.0 mmol)&tfi> * o ofitK ( 

0.80 ml. 9.7«ol)t«iU Mffc*tt£B*«fetSftfcLT2.24 g (81*)»fc c 
mp 182-185°C 

'H-NMR (500 MHz. DMS0-d.+D 8 0) <5 8.58 (d. J = 6. 0 Hz. 2H). 8.43 (s. 1H). 
7.44 (d. J . 7.1 Hz. 2H). 7.40 (t. J = 7. 1 Hz. 2H). 7.36 (t. J = 7. 1 Hz. 
1H). 7.30 (d. J = 6.0 Hz. 2H). 7.20-7.12 On. 5H). 5.19 (s. 2H). 4. 40 (d. 
J = 16.5 Hz. 1H). 4.32 (m. 1H). 4.25 (dd. J = 11.5. 2.5 Hz. 1H). 3. M (d 
d. J = 14.0. 2.5 Hz. 1H). 2.58 (dd. J = 14.0. 11.5 Hz. 1H) 
IR (KBr) 3380. 3290. 3030. 1725. 1660. 1595. 1515 cm-' 
MS (CI. positive) m/z 580 (MH * ) 

mmmso 

2-[5- 7;;-6- t+V-2-(4-t>J^)-|.6-^trD-|- h''J;y/H-N-(|- 
^>^A-3.3.3- h>j7Wo-2- t+V7"Db» T-t^i KO^J& 

mmm2 tmm^mrn^ti 0 mmmwommit&vsttso m 8 . 0.431 mmoi) 

-)l (6 ml) StrTHF (4 mDOjfl^fcfttK 10* '<3iS<5l,mm (114 
(84X) mtz 0 

1 H-NMR (500 MHz. DMS0-d,tD 2 0) 6 8.52 (d. J = 6. 0 Hz. 2H). 7.32 (s. 1H). 
7.24 (d. J = 6.0 Hz. 2H). 7.19-7.13 (m. 5H). 4.38 (d. J = 16. 1 Hz. 1H). 
4.29 On. 1H). 4.25 (dd. J = 11.5. 2.5 Hz. 1H). 3.11 (dd. J = 14.1. 2.5 H 
z. 1H). 2. 59 (dd. J = 14. 1. 11. 5 Hz. 1H) 
IR (KBr) 3420. 3360. 3050. 1650. 1615. 1595. 1540 cm" 1 
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MS (CI. positive) m/z 446 (MH * ) 
HJfc0>151 

2-[5- ^>y;lt + y*;^-/l7;;-6- t+V-2-(2-fiz^)-i,6-^ F 

( 1 ) 2- [5- ^>^;U^-^^^;l/.-ti'^;UT i y-6- ^+ 7-2-(2-f-Ji~>'U)-l. 6- 
^tKa-i- try ^^]-N-(l- -C>^;U-3.3.3- hy?;t,*-o-2- tKa + y 
T-tr^^ K<D£fi£{;mJ60ijl <tlU^©^^T?f ofc 0 E|J*>, (5- -<> 
•^^t+->*/l/*'-^7;;-6- y-2-(2-T3L-Jl)-l. 6-^ t Kd-i- h*U 
~ iS-Jl] mm (#%fl*J19<DM<fc£-fe). 2.00 g. 4.84 mmol)£DMF (20 ml) ig 

fc*. 3-t ^ y-i. 1. 1- h u -7;u*a-4- 7x-;i-2- :r? y (#:%#ji © 
Se<fc£*5). 1.11 g. 5.06 mmol). WSCl<Di£S*i£ (1.11 g. 5. 79 mmoDS HOBT 
(1.31 g. 9.69 mmol) irMIU B Mit&VoZmiti i LT2. 66 g (94 *) 

mp 228-230°C 

'H-NMR (500 MHz. DMSO-d.) <5 8.87 (s. lH). 8.54 (d. J = 8. 9 Hz. lH). 8.3 
9 (s. lH). 7.77 (dd. J = 5. I. l.O Hz. 1H). 7.43 (d. J = 7. I Hz. 2H). 7.3 
9 (t. J = 7. I Hz. 2H). 7.36-7. 19 (m. 6H). 6.98 (dd. J = 5.1. 3.8 Hz. 1H). 
6.89 On. IH). 6.76 (d. J = 7. 1 Hz. IH). 5.18 (s. 2H). 4.72 (d. J = 16.8 
Hz. IH). 4.50 (d. J = 16.8 Hz. IH). 4.23 (m. IH). 3.95 (m. IH). 3.02 (dd. 
J = 14.1. 2.8 Hz. IH). 2.75 (dd. J = 14.1. 11.0 Hz. IH) 
IR (KBr) 3380. 3260. 1705. 1660. 1595. 1525 cm" ' 

(2 ) ±I£b Ka + Wfc-g-ffc (1.80 g. 3.07 mmoD^DMSO (15 mO&tf h;bx> 
(15 ml )£>&<£&&*, WSCI©£Sf£ (2.94 g. 15.3 romoD&tf^ ? n ogtffif ( 
0.50 ml. 6.1 mmol) t MI U mm<t-k® t LT1. 47 g (82%) 

mp 108-1 1TC 
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'H-NMR (500 MHz. DMS0-d,+D 2 0) 6 8.36 (s. IH). 7.75 (d. J = 5. ] Hz. IH). 
7.43 (d. J = 7.1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. j H z. 
IH). 7.29-7.22 (m. 5 H). 6.97 (dd. J - 5.1. 3.8 Hz. IH). 6.77 Cbrs. IH). 
5.18 (s. 2H). 4.73 (d. J = 16.7 Hz. IH). 4.50 Cd. J - 16.7 Hz. IH). 4.39 
(dd. J = U.S. 2.3 Hz. IH). 3.19 (dd. J = 13.8. 2.3 Hz. IH). 2.66 (dd. J 
= 13.8. 11.8 Hz. IH) 

IR (KBr) 3280. 1720. 1640. 1595. 1530 era" 1 
MS (CI. positive) m/z 585 (MH * ) 

2-[5- 7;;-6- y-2-(2-T3L-J\s).-\. 6-^ t Ko-J- t* ') i ^;U]-N-(1- 
"O^/U-3.3.3- hV 7Jl*u-2- f;U) 7* 9 I K©-£/£ * 

mniol) (15 mDfcfc^ 7 - ji ( 0 .45 ml. 4.1 mmol)#tf 

h'J7^to^^;^>B (0.70 ml. 7. 9 mmol) t^LS ^Hffc:^«g^^ 
Hfe^f B tL.T415 mg (71 %) |#/- 0 
mp 1 98-20 PC 

'H-NMR (500 MHz. DMS0-d«+D 2 0) S 7.60 (d. J = 5. 1 Hz. IH). 7.28-7.22 (m. 
6H). 6.91 (dd. J - 5.1. 3.7 Hz. IH). 6.64 (brs. IH). 4.68 (d. J = 16.5 H 
z. IH). 4.43 (d. J .= 16.5 Hz. IH). 4.37 (dd. J = 11.6. 2.4 Hz. IH). 3.18 
(dd. J = 13.9. 2.4 Hz. IH). 2.65 (dd. J = 13.9. 11.6 Hz. IH) 
IR (KBr) 3400. 3250. 1640. 1605. 1530 cm"' 
MS (CI. positive) m/z 481 (MH + ) 

2-[5-[4- (#U<tf>->) iSjij-^i/t/Jlfi-Jl.) T^y-6- **-J-2- Z> x 
-^-1.6- J^tKn-l- f'j £ >>;U]-N-(1- ^>^;u-3.3.3- h'J7;ltD-2- 

V/d f;U) T±:9i K©£jj£ 
(1) 2-(5- ^>^;bt*->*;i/^;i/7; y-6- t + v-2- 7x-;h,6- : J 

i o 1 
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t Kd-i- try i >>/U>-N-[l- ^>^^-2-(tert- y'^Jl^/9-J^>')Jl) 
^-3.3.3- MJ7WD^DfyH T-e^$ K<D£fi!c<i£%fW8 co^mitXib^ 
N-[l- -<>i/^-2-(tert- J/-3. 3. 3- h'J7Wa 

Xg ( 1 ) ©BtfHb££0 C3. 50 g. 6. 03 mmol)£>> ? o o / * > (60 ml)*. 2. 
6-;U^> ; > (1.05 ml. 9.04 mmol) &tftert- y^Jl'J/ This 'J ;u h <J 7 u- 

h (2.92 ml. 12.7 amol) tMiU B Wfk^«*»*fe©»* t LT3. 94 g ( 
94 X) f#^ 0 

mp 131.0-139. 0°C 

'H-NMR (300 MHz. DMS0-d«) 5 8.84 (s.- 1H). 8.42 (s. 1H), 8.27 (d. J = 7. 
5 Hz. 1H). 7.52-7.11 (m. 15H). 5.19 (s. 2H). 4.39 (d. J = 2. 2 Hz. 2H). 
4.25-4.21 (m. 1H). 4.21-4.00 (in. 1H). 2.96-2.92 (m. 1H). 2.74-2.69 Cm. 1 
H). 0.89 (s. 9H). 0.08 (s. 6H) 

IR (KBr) 3330. 3190. 3050. 3000. 2950. 2920. 2880. 2850. 1730. 1720. 171 
5. 1695. 1680. 1665. 1650. 1640. 1635. 1605. 1560. 1540. 1535. 1520 cnT ' 
( 2) 2-(5- 7;y-6- **'J-2- V x^/U-1.6- : J t Ko-1- t* 'J i iS Jl) -ti- 
ll- ^>^;U-2-(tert- zr+Jl'J* *f-)li/ vU) **i/-3.3.3- f'j7^ta7' 
□ f;H T-b*< Ko^«c{iflJ6flW2 il^«cD^ftTfTo fc e H|l^, ig ( 1 ) 
(DBftit^m (3.50 g. 5.04 mmoI)©x^ y - ;u (50 ml) <tTHF (15 ml) cDrf|£ 
\0%'<? : J+>umM (350 mg) #&T\ 7K*£HSLTTS£&<*i*\ Bfi*j 
fk^tt*3l*aitt:i: LT2.22 g (79X)?*fc 0 
mp 142-153'C 

'H-NMR (300 MHz. DMS0-d«) 5 8.21 (d. J = 7. 5 Hz. 1H). 7.46-7.12 Cm. 11H). 
5.11 (s. 2H). 4.26-4.21 On. 1H). 4.13-4.08 (m. 1H). 2.94 (dd. J = 14.8. 
2.4 Hz. 2H). 2.71 (dd. J = 14.8. 11.1 Hz. 2H). 0.89 (s. 9H). 0.10 (s. 3H). 
0.09 (s. 3H) 

IR (KBr) 3420. 3290. 3050. 3020. 2950. 2920. 2890. 2850. 1720. 1700. 168 
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0. 1675. 1665. 1660. 1640. 1605. 1575. 1540. 1535. 1520. 1505 cm-' 
( 3 ) 7km <t± (60 % in oil. 1.60 g. 40.0 mmol) tT U )IT 

)l (100 ml) frZ>mW:\stzT VmmzfcftT, 4-tFo + yyf;l$.| 
SffiM^b (3.32 g. 20.0 mmol)£fi[lx.T. £ST'6 "*(BIttff L/- 0 filC«(ZlN 
i£fi*<£JjO*.TpH3 CL, SEETTIffilfce »«Cftfi|xf ;b C150 ml) £JjD;U 

lNi^K, &fam&7kmi-hooi+7kmi&&v&ft&t*7krmfcifcfri,. m?kmm 

^A?ov - (5:2 ^ g^if;l) (- «fc9#**raS!U 4- t 

Ko*i/ y f^Elfil? 'J Ji, * Jit LT3.59 g (93 56) »fc 0 
1 H-NMR (300 MHz. CDC1,) 6 8.05 (d. J = 8. 0 Hz. 2H). 7.43 (d. J = 8. 0 Hz. 
2H). 6.11-5.97 (m. 1H). 5. 45-5. 37 (m. 1H). 5.31-5.27 (m. 1H). 4.83-4.80 
Cm. 2H). 4. 76 (d. J = 4. 7 Hz. 2H) 

IR (neat) 3400. 3080. 2920. 2870. 1930. 1715. 1705. 1700. 1690. 1645. 16 
35. 1610. 1575. 1505 cm 
( 4 ) IS ( 2 ) ©gfiUffc-^fi) (500 mg. 2. 07 mmol)©^ 7 a a / ^ > (10 ml) 
&ftll7k#7\ hiJxfA7;> (2.30 ml. 0. 892 mmoD&tf h 'J ? y (15 
0 mg. 0.505 mmol) £jbnx., 30#fBim#L*: o Sl£2g-&flD(C7f<?$T\ 4- 1 Ka + 
^>f)l/fgf»7'J;l (1.04 g. 6.28 mmoD^ia^Tx mST**fttttf L/.io 
£l£?l£CfffcB*x?-;U (120 ml) ^SD^. fiSfDiifbT >^e-^ A?^^^^^^^^ 

THF (5 roD/gtttcf- h 7 7'f /l7>€z>7A7^t M KOTHF SfflKl. 0M. 1. 07 
ml. 1.07 mmol )£•&[]*_. £fiT2 BIHHI^lfco £l£tfHcBt8*ai^ >U (150 ml) 

TTg^L/Co ^g^^'J*y';l*7^7D7hr77^ - (9:1 ^^aay^ 

;U- ^ + -9"> (1.-20) ^£?f*£ a B H U 2-[5-[4- (T 'J ;U** ^£ Jltf-Jl) ^> 

;U] T>y-6->+7-2- 7x-;l-l,6- ytKa-i- b* 'J 
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i K£-&fe*£ a B B<i: LT453 mg (76 %) 
mp 126. 0-135. O'C 

1 H-NMR C300 MHz. DMS0-d s ) 8 9.01 Cs. 1H). 8.44 (s. 1H). 8.34 (d. J = 8 . 
6 Hz. 0.8H). 8.27 Cd. J = 9. 2 Hz. 0.2H). 8.01 Cd. J = 8. 3 Hz. 2H). 7.60 
(d. J = 8.3 Hz. 2H). 7.55-7.09 (m. 10H). 6.79 (d. J = 6. 6 Hz. 0.2H). 6.7 
2 Cd. J = 7.0 Hz. 0.8H). 6.12-5.99 Cm. 1H). 5.45-5.42. 5.39-5.36 Cm. 1H). 
5.22-5.03 Cm. 1H). 5.28 Cs. 2H). 4.83-4.78 Cm. 2H). 4.42 Cd. J = 16.5 Hz. 
1H). 4.26 Cd. J = 16.5 Hz. 1H). 4.09-4.02 Cm. 1H). 3.94-3.87 (m. 1H). 2. 
92 Cdd. J = 14.2. 2.8 Hz. 0.8H). 2.82 Cdd. J = 13.9. 7.2 Hz. 0.2H). 2.7 
4 Cdd. J = 14.2. 10.2 Hz. 0.8H). 2.65 Cdd. J = 13.9. 7.9 Hz. 0. 2H) 
IR CKBr) 3280. 3050. 3020. 2920. 1735. 1715. 1700. 1695. 1660. 1650. 164 
5. 1635. 1605. 1560. 1545. 1525. 1520. 1515. 1505 cm" 1 

C 5 ) Ii C 4 ) ©BtfHfc-£1i) C400 mg. 0. 602 mmol) CD^?n D y^> (25 m 
0£)fc*tcDess-Martin '<-J*Ji-> (510 mg. 1.20 mmoD^flD^T. frjgT 

&r&m&Ltz e %.fcm.&VD%3--T)i C20 mDT'ftmLtzoi^^ T-*mmi-v>) 

C25g / 1 00ml )S&flJ#t&7k sfc-*- h 'J^A7K?gjft C20 ml)£-J!in*.T> ^ 

^T2 mumwLtzo Gtomzftmb. &tfat&M*mi- h <) ^^mm^mn 

*m7A?D7 - C4:l i>yxju / $ >- ftSxf ;b) (- 

<fcO#*mSU 2-[5-[4- CT M )l**ryi] jitf^ji) >j ji* * ^ tulX- 
>i) riy-e- 7i-;HJ- ytKo-i- £ U ^ ^;u]-n-ci- o 

^^-3.3.3- Mj7;i,tD-2- t^VT-Df^) T-t^i K^lfet-f^tL 
T287 mg C72S)?#r\: 0 

'H-NMR C500 MHz. DMS0-d.+D,0) 58.40 Cs. 1H). 8.02 Cd. J = 8.2 Hz. 2H). 
7.59 Cd. J = 8.2 Hz. 2H). 7.53 Ct. J = 7. 4 Hz. 1H). 7.39 Ct. J = 7. 9 Hz. 
2H). 7.30 Cd. J = 7.3 Hz. 2H). 7.22-7.14 Cm. 5H). 6.11-6.00 Cm. 1H). 5. 
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45-5.35 On. 1H). 5.33-5.28 (m. 1H). 5.28 (s. 2H). 4.83-4.81 (m. 2H). 4.4 
0 Cd. J = 16.4 Hz. 1H). 4.35 (d. J = 16. 4 Hz. 1H). 4.27 (dd. J = 11.3. 
2.2 Hz. 1H). 3. 14 (dd. J = 13.9. 2.2 Hz. 1H). 2.66 (dd. J = 13. 9. 11.3 H 
z. 1H) 

IR (KBr) 3320. 3290. 3050. 2920. 1715. 1705. 1695. 1665. 1660. 1650. 163 
5. 1625. 1620. 1615. 1600. 1570. 1565. 1560. 1540. 1520. 1510 cm" 1 
( 6 ) IS ( 5 ) ©gtfHfc-£&) (200 mg. 0.302 nunol) ©i*?oo/*> (10 m 
DmfcflZ h 'J 7x-;l.t^7 4 > (31.7 mg. 0. 121 mmol)&tff- b 3 * X (h 
'J7i-;l + X7^» >*=7'J+)U (69.8 mg. 0.0604 nunol) £ftl;LT. t}c&T 
teSflLT^o m&ft)lZ fo ij (26.6^ 1. 0.320 mmo 1 ) £ fa T , 2 B*Rflf£# L 
tz 0 fcfcm&VD&timJ-TA (20 ml )T$5-S?L I59*K»7jcSfc^HJ ^ A 
*»tt-CI*ajLfc 0 f#£n*:7jOg£lNiSffifcTpH2 CU ^?ooy*>T«i,4iL 
^7KBSffi?vr*->t;Ar^«L. «EETT'»ttLfc 0 fSHS.&is 'J fj *f Jlf} 
7A^D7hr77-f - (19:1—9:1 —4:1 ^?on/^>- y ^ y _ ;u), j- ^ 

i:^^$T8*«u -\*-tr> (20 mo^ao^Ttefi^tffffis-tr. mm<t&n&m 

fefc^i: LT62. 6 mg (33%) f#/c 0 
mp 202. 0-207. 0'C 

' H-NMR (500 MHz. DMS0-d«+D 2 0) 58.41 (s. 1H). 7.97 (d. J = 8. 3 Hz. 2H). 
7.57 (d. J = 8.3 Hz. 2H). 7.53 (t. J = 7. 5 Hz. 1H). 7.38 (t. J = 7. 9 Hz. 
2H). 7.31 (d. J = 7. 3 Hz. 2H). 7.22-7.14 (m. 5H). 5.27 (s. 2H). 4.40 (d. 
J = 16. 3 Hz. 1H). 4. 34 (d. J = 16.3 Hz. 1H). 4.26 (dd. J = 11.3. 2.2 Hz. 
1H). 3.14 (dd. J = 14.2. 2.2 Hz. 1H). 2.66 (dd. J = 14.2. 11.3 Hz. 1H) 
IR (KBr) 3350. 3250. 3050. 3000. 2900. 2780. 2600. 2450. 2300. 1730. 171 
5. 1705. 1695. 1685. 1650. 1645. 1630. 1570. 1560. 1540. 1520. 1510. 150 
5 cm 

l o 5 
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MS (SIMS, positive) m/z 641 (TkfQt*. MH *). 623 (MH * ) 

2- [5- [3- (tfJl^^riy) >J>)\,1r* >77 J\,#—j\,) 7 ; ; -g_ ^- +y _ 2 _ x 

-/U-1.6- SJkKo-1- try $ ^]-N-(l- -0^^-3.3.3- MJ 7**0-2- 
^V7'o f*) T-tr^ i K(Z><£/& 

( 1 ) m- f-yK40.0 g. 0.206 mol) 1 1. !->> y *■/[, 1 K5 ^ >(7 
8.3 ml. 1.03 mol) (Dj|«tt«tlTim *^TttM«TlC2H»Wtt«sL 
fc. Lfc», ^DD^> t ^U: 0 »£*lfc»*cc* ( 

300 ml) t IN iggft (300 ml) £&n*.. «fffi Lr^dtt^Jfe Lfc 0 W^n^H* 

/!,#.=. ^JlfS^ifefefBt LT9.05 g (24 X) 
mp 178. 0-183. 5'C 

■H-NMR (200 MHz. CDC1.) 6 8.78 (t. J = 1. 6 Hz. 1H). 8.30 (td. J = 7.8. 
1.6 Hz. 2H). 7.58 (d. J = 7.8. 1H). 3.97 (s. 3H) 

IR (KBr) 3450. 3090. 3000. 2950. 2800. 2650. 2550. 2320. 1725. 1605. 158 
0 cm - ' 

(2) 3-/ h + i/^/^-^gfa (4.00 g. 27.8 mmoDcDTHF (100 m\mm 
«i:*»Ttt:5 >- -J/*A,XA,7 < Klttt (10M. 4.44 ml. 44.4mmol)^SD 
^jST17Nf®«^L^o f*c£&£$j(i7k (50 m 1 ) £ fin fiEETci&d^ 
50 ml i:tt«*T**Lfco fl^fcSM^IifATttfflL, &*0/£®7K 

r«£*u/-c 0 ^^^s^r^t. fc&*>oua<3.5o g (95%)»£n/c 0 tJc^a:* 

h 'J 7 A (60 % in oil. 1.68 g. 42. 1 mmol) tT »J *t/Hj-;u (100 ml) 

(200 ibd^d^, «aiDKeE7K^-f h u ^A7K«^sc/«a?D^tg7K'r«i^isfe^L, 

1 0 6 
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H^D7Fr7^ - (5:2 ^*-*>- m&x.*Jl) tr«fc*)#*fi5«U 3-b 

Va*^ /TJis&BWMT 'J JU&m&fJ Jit LT2. 89g (71 X)?#/c 0 

1 H-NMR (300 MHz. CDC1 3 ) <5 8.06 (s. 1H). 7.99 (d. J = 7. 7 Hz. 1H). 7.58 

(d. J = 7.5 Hz. 1H). 7.45 (t. J = 7. 7 Hz. 1H). 6.09-6.00 (m. 1H). 5.45- 

5.37 (m. 1H). 5.32-5.27 (m. 1H). 4.85-4.81 (m. 2H). 4.76 (d. J = 5. 7 Hz. 

2H) 

IR (neat) 3400. 3080. 3000. 2930. 2880. 1715. 1705. 1695. 1680. 1665. 16 
60. 1645. 1635. 1610. 1585. 1575 cm 

(3) 2-[5-[3- (T <; Jl**i/tr Jlji—>1) ^y-Jjl^^^tf^m-Jl) Ti j 
-6- **y-2- 7x-;H,6- : J\l Kd-1- tf 'J l^Jl)-U-(l- t 

Ka^y-3.3.3- h l J7^to7'Dt';b) T*?i K©£-f£(i||Jfi0IJ53 1 IsJfcg© 
^&T*f o/: B EP*>, lH2fc0tJ53©X8 (2) CD§ttffc£ft> (500 mg. 2.07 mmol) 
&iS9aa/9.s CIO ml)«+». h»Jxf;lT;> (2.30 ml. 0. 892 mmol) s h 
*^^> (150 mg. 0.505 mmol) „ SO'3-h Kc + y y f ;l/5If ffif? 'J /Ki.o 
4 g. 6.28 mmol) f# ^ttr 1 .:* -f /U£-THF (5 ml)*K ^h^:/^;UT 

>^^^/,^;| / ^-.j KCDTHF (1.0M. 1.07 ml. 1.07 mmol) TMIU g 6<J 

ffc£ ! 8j£4fcfeji& B f l<b LT465 mg (78 %) mz 0 
mp 192. 0-195. Or 

1 H-NMR (300 MHz. DMSO-d.) S 9.02 (s. 1H). 8.43 (s. 1H). 8.34 (d. J = 8. 
6 Hz. 0. 8H). 8.27 (d. J = 9. 1 Hz. 0. 2H). 8.06 (s. 1H). 7.91 (d. J = 7. 8 
Hz. 1H). 7.75 (d. J = 7.8 Hz. IH). 7.57 (d. J = 7. 8 Hz. IH). 7.58-7.28 ( 
m. 10H). 6.79 (d. J = 6. 6 Hz. 0.2H). 6.72 (d. J = 7. 0 Hz. 0.2H). 6.13-5. 
99 (m. IH). 5.45-5.37 (m. IH). 5.31-5.23 (m. IH). 5.27 (s. 2H). 4.84-4.8 
1 (m. 2H). 4.42 (d. J = 16.5 Hz. IH). 4.25 (d. J = 16.5 Hz. IH). 4.11-4. 
01 (m. IH). 3.94-3.86 (m. IH). 2.92 (dd. J = 14.2. 2.8 Hz. 0.8H), 2.82 ( 
dd. J = 13.9. 7.2 Hz. 0.2H). 2.74 (dd. J = 14.2. 10.2 Hz. 0.8H). 2.65 (d 
d. J = 13.9. 7.9 Hz. 0.2H) 

l o 7 
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IR (KBr) 3420. 3370, 3320. 3250. 3080. 3050. 3005. 2920. 1730. 1720. 17 

05. 1690. 1675. 1660—1645. 1640. 1635. 1620. 1600. 1595. 1585. 1575. 15 
60. 1540. 1520—1505 cm ~ 1 

(4)2-[5-[3- (TUt^H^A) ^>^*^*,t,*-, H TlJ 

-6- *+y- 2 - 7*-*-l.B- *bKo-l- f.J;^H-N-(l- *>**- 3 .3.3- 

fTofc. BP*>, 11(3) <Z>Sttft*a(400 mg. 0.602 wI)^^^dd^> 
(25 ml) «K Dess-Martin -*->T*^> (510 mg. 1. 20 nol)TM U gft 
fk^^-^fiat^ LT329 mg (82£)f#/- 0 

'H-NMR (500 MHz. DIISO-d.+D.O) <5 8.40 (s. 1H). 8.05 (s. 1H). 7.99-7.96 ( 
m. 1H). 7.75-7.7. (m. 1H). 7.59 (t. J = 7. 7 Hz. 1H). 7.55-7.51 Cm. 1H). 
7.38 (t. J = 8.0 Hz. 2H). 7.32-7.29 (m. 2H). 7.21-7.14 (m. 5H). 6.17-6. 
10 (m. 1H). 5.43-5.38 (m. 1H). 5.32-5.28 (m. 1H). 5.27 (s. 2H). 4.84-4.8 
1 (m. 2H). 4.40 (d. J = 16.5 Hz. 1H). 4.34 (d. J ■ 16.5 Hz. 1H). 4.26 (d 
d. J - 11.5. 2.5 Hz. 1H). 3.13 (dd. J = 14.2. 2.5 Hz. 1H). 2.66 (dd. J = 
14.2. 11.5 Hz. 1H) 

IR (KBr) 3280. 3050. 3010. 2920. 1720 -1695. 1670. 1660. 1650-1640. 16 
30. 1615. 1600. 1565. 1560. 1540. 1525. 1505 cm 
(5) 2-[5-(3- CfiJ\,tf*i/) <<y 'J Hit* yt>)l TlJ-%- *^y- 2 - 

7x-;u-l.6- ytKo-i- e>J;^;H-N-(l- ^>^;i/-3.3,3- h-j7;i,tD 

-2- t+vyo^) t*?i Yio^mu nnmzzbmmniimxft-ttzo w 

Ii ( 4 ) ©BtfHfc^&J (200 mg. 0. 302 mmol) £^?ooy*> (10 ml) 
«K h »; 7x^t.X7^ > (31.7 mg. 0. 121 mmol). f h7 + 7 

-f >) y<^ (69.8 mg. 0.0604 mmol) , Scft'o 'j ^ >(26. 6 u 

1. 0.320 mmol) <b£c££-ti\ a®<fc£^£&fefc** t LT64. 2 mg (34%) 
mp 213. 0-215. 0*C 

1 H-NMR (500 MHz. DMS0-d.tD,0> 5 8.40 (s. 1H). 8.01 (s. 1H). 7.93 (d. J = 

l o 8 
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7.7 Hz. 1H). 7.70 (d. J = 7. 7 Hz. 1H). 7.56 (t. J = 7. 7 Hz. 1H). 7.52 (d. 
J = 7.7 Hz. 1H). 7.38 (t. J = 7. 9 Hz. 2H). 7.30 (d. J = 7. 6 Hz. 2H). 7.2 

1- 7.14 On. 5H). 5.26 (s. 2H). 4.39 (d. J = 16.3 Hz. 1H). 4.34 Cd. J = l 
6.3 Hz. 1H). 4.25 (dd. J = 11.3. 1.9 Hz. 1H). 3.13 (dd. J = 13. 4. 1.9 H z. 
1H). 2. 60 (dd. J = 13. 4, 11.3 Hz. 1H) 

1R (KBr) 3380. 3250. 3050. 2900. 1735. 1720, 1705. 1690. 1650. 1640. 163 
5. 1620. 1605. 1565. 1560. 1535. 1520. 1515. 1505 cm 
MS (SIMS, positive) m/z 641 (7K*0ffc. MH *). 623 (MH *) 

2- (5- yy°a ¥)l1r*i;t) )l*i—)lT I y -6- **v-2- 7^ — 7U-1.6- 
Ka-l- fcT'J i ^;U)-N-(l- ^>^;b-3.3.3- h »J 7^^a-2- t+V^D't^) 

%m<&\2 (D%M<ti}®} (200 mg. 0.452 mmol) CDTHF (10 ml) femzfcftT^ 
^ffip-fh'J^A (128 mg. l.2l mmoD&U? a am&j y?a (68. Bui. 0. 
605 mmol) £*JD;L. ^&Tl7B#RJ}J£# L/c D &fcmizft&jL? ji ( 70 mD^SD^. 

ATS£*£U KETT'i8«lL/; 0 > U 77 f Jl tj =? u 5 a -7 S 7 < - (i 

9.1 ?uu+>iu- lz £ 0 fitS! U iM^^fe^iL 

T167 mg (66S)?#Ai 0 
mp 170. 0-172. O'C (#*¥) 

'H-NMR (500 MHz. DMS0-d 4 +D 2 0) S 8.38 (s. 1H). 7.53 (t. J = 7. 5 Hz. 1H). 
7.38 (t. J = 7. 9 Hz. 2H). 7.30 (d. J = 7. 3 Hz. 2H). 7.23-7.13 (m. 5H). 
4.89 On. 1H). 4.39 (d. J = 16. 1 Hz. 1H). 4.33 (d. J = 16. 1 Hz. 1H). 4.25 
(dd. J = 11.3. 2.0 Hz. IH). 3. 13 (dd. J = 14.1. 2.0 Hz. 1H). 2.60 (dd. J 
= 14.1. 11.3 Hz. 1H). 1.26 (d. J = 6. 3 Hz. 6H) 

IR (KBr) 3420. 3370. 3260. 3050. 3010. 2980. 2920. 2880. 1720 —1700. 16 
95. 1685. 1680. 1675. 1670. 1660. 1655—1640. 1635. 1620. 1600. 1575. 15 

1 0 9 
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65. 1560. 1545. 1530. 1520. 1505 cm ~' 

y i^)-N-(l- '0*71,-3.3.3- M 7**0-2- t*vyo t » T -tr* = 

**«55*H»©2rfcT**Lfc. BP*>, gffiffH CD£Sf^^ (600 mg. 1 
36mmol)*THF C30 ml) <K KSth^A (400 mg. 3. 77 «mol)&cf*ft: / * 
(167 u \. 1.76 wol) fcKtfc**, 8Bft:*tteft*&IM <b L 
T467 mg (6550f#A: o 

mp 210.0-21I.0*C 

'H-NMR (500 MHz. DMSO-d.) 6 9.66 (s. 1H). 8.73 (s. 1H). 8.19 (d. J = 9. 
8 Hz. 1H). 7.52 (m. 1H). 7.39-7.32 (m. 4H). 7.21-7.14 (m. 5H). 7.13 (s. 
1H). 7.11 (s. 1H). 4.41 (d. J ■ 16.3 Hz. 1H). 4.33 (d. J = 16.3 Hz. 1H). 
4.26 On. 1H). 3.86 (s. 3H). 3.13 (dd. J = 14.2. 2.4 Hz. 1H). 2.60 (dd. J 
- 14.2. 11.4 Hz. 1H) 

IR (KBr) 3450. 3300. 3050. 2950. 2850. 1760. 1735, 1715. 1705. 1695. 169 
0. 1675. 1670. 1650. 1620. 1600. 1560. 1545. 1520. 1505 cm" ' 
MS (CI. positive) m/z 531 (MH * ) 

2-(5- / Y*is-?u-)l,T I y-6- **7-2- 7^;i,-l,6- -;>fc Kd-1- try 
^ ^;U)-N-(1- 'Oi^U-3. 3. 3- h M 7 /U* a -2- * * V tT;U) T-fr*« K 

^«fifW55tl^*3l0^r&T^fiScL/Co BP?.. H^J2 (600 mg. 1. 

36 mmol)£THF C30 ml) <K h -J 7 A (400 mg. 3.77 moD&ef&ff: / f- 

A-^ozwU (189 /il. 1.76 mmol) <b tf, S Sfk a ^J^^tfe^B t LT 

293 mg (40X)f#^ o 
mp 76.5-77.5°C 
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1 H-NMR (500 MHz. DMSO-d.) 6 9.84 (s. 1H). 8.80 (s. 1H). 8.15 (d. J = 9. 
8 Hz. 1H). 7.50 On. 1H). 7.35 (t. J = 7. 5 Hz. 2H). 7.30 Cd. J = 7. 2 Hz. 
2H). 7.21-7.14 On. 5H). 7.12 Cs. 1H). 7.11 (s. 1H). 4.43 Cd. J = 16.2 Hz. 
1H). 4.32-4.23 (m. 2H). 3.70 (s. 2H). 3.66 (s. 3H). 3.13 (dd. J = 14.2. 
2.3 Hz. 1H). 2.60 (dd. J = 14.2. 11.4 Hz. 1H) 

IR (KBr) 3280. 3050. 3020. 2950. 1730. 1720. 1700. 1680. 1670.' 1650. 161 
5. 1605. 1580. 1560. 1545. 1520. 1505 cm"' 
MS (CI. positive) m/z 545 (MH * ) 

nmmss 

2-(5- y F + ^X7^7;7-6- t+V-2- 7U-1.6- ^L Ko-1- f 

i >>;l/)-N-(l- ^> i?Jl>-3. 3. 3- h 'J 7 )l>Jra -2- ^^V^nf;U) T-tr ^ $ 

^^J55<i:(5jfil©^T^fiJcL^ 0 BP*,. H*fe#l2 ©^®rt:£<& (600 mg? 1. 
36 mmoD^THF (30 ml) «K h'J-7A (400 mg. 3.77 mmoORU^t J * 

Jl*?is-jl (217 u\. 1.76 mmol) t£l££-t*\ S S ft £^ t Lt 

576 mg (765Df#r\: 0 I- 
mp 78.5-79. 5"C 

'H-NMR (500 MHz. DMS0-d,) 6 9. 52 (s. 1H). 8.75 (s. 1H). 8.15 (d. J = 9.7 
Hz. 1H). 7.49 (m. 1H). 7.34 (t. J = 7. 8 Hz. 2H). 7.29 (d. J = 7. 3 Hz. 2H). 
7.21-7.14 On. 5H). 7.12 (s. 1H). 7.11 (s. 1H). 4.42 (d. J = 16. 1 Hz. 1H). 
4.31-4.24 On. 2H). 3.59 (s. 3H). 3.14-3.11 (m. 1H). 2.77 (t. J = 5. 6 Hz. 
2H). 2.62-2.56 On. 3H) 

IR (KBr) 3300. 3050. 3020. 2950. 1730. 1720. 1700. 1690. 1650. 1605. 156 

0. 1550. 1520. 1505 cm" 1 

MS (CI. positive) m/z 559 (MH * ). 527 
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2-C5- ^^WU) TSy-6- *-*y-2- 7x^-1.6- ytKo-i- 

**«55tw«o^ttr^*L^. fin*,, 11JKM2 <Dmm<tiM> ooo mg . 2 . 

03 mmol)*THF (45 ml) ^®th.J^ (600 mg. 5.66 mmol)&tfi*f fc y f- 

C364 ^ 2.63 mmol) fcRfc**, Mffc*M***fe H *fc LT 
762 mg C66%)f#/- 0 

mp 74.5-75. 5"C 

'H-NMR (500 MHz. DMS0-d s ) 5 9.39 (s.-lH). 8.77 (s. 1H). 8.14 (d. J = 9. 7 
Hz. 1H). 7.50 (tn. 1H). 7.35 (d. J = 8. 0 Hz. 2H). 7.30 (m. 2H). 7.21-7.14 
(m. 5H). 7.11 (s. 1H). 7.10 (s. 1H). 4.41 (d. J = 16.6 Hz. 1H). 4.33 (d. 
J = 16. 6 Hz. 1H). 4.26 (m. 1H). 3.60 (s. 3H). 3.13 (dd. J = 14.2. 2.4 Hz. 
1H). 2.60 (dd. J = 14.2. 11.3 Hz. IH). 2.52-2.49 (m. 2H). 2.35 (t. J = 
6.0 Hz. 2H). 1.81 (m. 2H) 

IR (KBr) 3290. 3050. 3010. 2930. 1720. 1650. 1600. 1560. 1540. 1535. 152 
0. 1505 cm"' 

MS (CI. positive) m/z 573 (MH * ) 
HJfc#J60 

2-(5- tFD + i/m'J^7;;-6- **V-2- 7 6- S>kKo-l- 

f'j i ^;U)-N-(1- <>->;U-3. 3. 3- h>)7H*a-2- **'JzfW)l) T *r ? 

MfeM5S<Dmm<t&V0 (350 mg. 0. 660 mmol) CDTHF (20 ml) felQUZO. 1 N 7k 
m<t± h t7A7K^?S (6.60 ml)£AD;L, ^£T2 mfBimft L/co SftjfrdlNJM 
m (0.726 ml) £fln*. EUEMLtMo f# £ftfc©iBift£ft»x?-;i,T|j&ai U 
«&*&6ifi7kTifefrU W«IB£fc7ki»a^y*^ATl£*Lfc. fc«E£*£I£T 
T»*U SS^S^if^- (l:5)^feli ( F B <fc:£-bK SIf^«9^$ 
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Hfe*£tP B £ UT313 mg (92%)f#/c 0 
mp 193. 0-195. 0°C 

1 H-NMR (500 MHz. DMSO-d.) 6 9.54 (s. 1H). 8.76 (s. 1H). 8.19 (d. J = 9. 
8 Hz. 1H). 7.52 (m. 1H). 7.39-7.32 (m. 4H). 7.20-7.14 Cm. 5H). 7.13 (s. 
1H). 7.11 (s. 1H). 4.40 (d. J = 16. 4 Hz. 1H). 4.34 (d. J = 16.4 Hz. 1H). 
4.25 (m. 1H). 3.13 (dd. J = 14.2. 2.4 Hz. 1H). 2.60 (dd. J = 14.2. 11.4 
Hz. 1H) 

IR (KBr) 3400. 3350. 3300. 3050. 3020. 2920. 1730. 1720. 1650. 1620. 160 

5. 1575. 1560. 1550. 1520. 1505 cm"' 

MS (CI. positive) m/z 517 (MH * ). 499. 473 

2-(5- h Kn + ^7D^;l7;y-6- t + 7-2- 7x-;l/-l,6- i^bKo-l- t* 
U i >W-N-(1- O^U-3.3.3- MJ?;U*n-2- t^VT'ot^) T*9i 

mmmGot\s\m<Djjmx£&.Ltz 0 bp^ mtemwmmit&V!) (280 mg. o. 

514 mmol) £THF (15 ml) 0.1 N 7j<ffif{k^- h 'J V A7k&ft (5. 14 mlYtfcfc 

mm<t£ t LT251 mg (92%)mtz 0 
mp 126. 0-128. 0°C 

'H-NMR (500 MHz. DMSO-d.) 6 13-12 (bs. 1H). 9.81 (s. 1H). 8.81 (s. 1H). 
8.15 (d. J = 9.8 Hz. 1H). 7.50 (m. 1H). 7.35 (t. J = 8. 0 Hz. 2H). 7.31 ( 
d. J = 7.1 Hz. 2H). 7.20-7.14 (m. 5H). 7.11 (s. 1H). 7.10 (s. 1H). 4.42 
(d. J = 16.2 Hz. IH). 4.31 (d. J = 16.2 Hz. 1H). 4.26 (m. 1H). 3.57 (s. 
1H). 3.13 (dd. J = 14.3. 2.3 Hz. 1H). 2.60 (dd. J = 14.3. 11.4 Hz. 1H) 
IR (KBr) 3300. 3050. 3020. 2950. 2920. 1720. 1705. 1700. 1695. 1685. 167 
0. 1665. 1650. 1635. 1615. 1600. 1580. 1560. 1545. 1520. 1505 cm' 1 
H*fc#J62 

2-(5- hKD + i/X7i/-;l/7;y-6- **7-2- 7i-/kl,6- S>fcKo-l- 

113 
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**«60fcW«©;fr&T*rtLfco HP*>, »ltM58<OSBfl:«n C360 mg. o. 
645 mmol) *THF (15 ml) 0.1 N ?m<t-f h 0 (6 . 45 .DtStt 

*Oft#tt£fcfe*Sfltl,-C 311 mg (88X) 
mp 100. 0-101. 0°C 

'H-NMR (500 MHz. DMS0-d 4 ) 6 13-11.5 (bs. 1H). 9.46 Cs. 1H). 8.76 (s. 1H). 
8.14 (d. J = 9.7 Hz. 1H). 7.49 Cm. 1H). 7.35 (t. J = 8. 0 Hz. 2H). 7. 29 ( 
d. J = 7. 1 Hz. 2H). 7.21-7.14 (m. 5H). 7.13 Cs. 1H). 7.11 Cs. 1H). 4.42 
(d. J = 16.0 Hz. 1H). 4.30 (d. J - 16.0 Hz. 1H). 4.26 Cm. IH>. 3.13 (dd. . 
J - 14.1. 2.2 Hz. 1H). 2.71 Ct. J = 7.2 Hz. 2H). 2.60 Cdd. j = 14. 1. 11. 
4 Hz. 1H). 2.51-2.48 (m. 2H) 

IR CKBr) 3250. 3050. 2920. 1730. 1720. 1700. 1690. 1680. 1670. 1660. 164 
5. 1600. 1560. 1540. 1535. 1515 cm"' 
MS (CI. positive) m/z 545 (MH * ). 527 

2-C5- <>7-r*7; y-6- **y-2- 7x-;h.6- Ko-i- f 'J * -Jji)- 
N-Cl- 0^^-3.3.3- h 'J 7>l*n-2- t+V^Dfyl) T -tr ^ J K©£rSc 

**«55tra«©:&tt-e^acL*:. fif>*>, himh <Dmm<t&V8 C300 mg . o. 

678 mmol) £THF (15 ml) «K ft**- h <j ^ (200 mg> t g9 mmol)Sa cjg fk ^ 

C106 x/i. 0.908 mmol) <!:SCC^-fr, mm <t<& t LT271 

mg (73%)?#fc 0 
mp 225. 0-227. 0°C 

'H-NMR C300 MHz. DMSO-d.) «5 9.42 Cs. 1H). 8.75 Cs. 1H). 8.21 Cd. J = 9. 
7 Hz. 1H). 7.96 Cm. 2H). 7.67-7.49 On. 4H). 7.38-7.36 Cm. 4H). 7.23-7.18 
Cm. 5H). 7.16 Cs. 1H). 7.14 Cs. 1H). 4.44 Cd. J = 16.6 Hz. 1H). 4.35 Cd. 
J = 16.6 Hz. 1H). 4.27 Cm. 1H). 3.14 Cdd. J - 14.1. 2.1 Hz. 1H). 2.61 Cd 
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d. J = 14. 1. 11.4 Hz. 1H) 

IR CKBr) 3380. 3300. 3050. 3020. 2950. 2920. 1740. 1700. 1680. 1650. 16c 
0. 1595. 1580. 1560. 1550. 1540. 1525. 1515 cm"' 
MS (CI. positive) m/z 549 (MH * ) 

2-(6- **V-2- 7x.-)l->5- 7xz;i7tf;l7;y-i,6- S>kKo-l- t* U 
= ^;U)-N-C1- s<>J)[,-3. 3. 3- h 'J ~J )\,-frtt -2- t+V^D t* Jl>) T-t9l K 

^^J55<!:l^^©^^T^fiJcL^o BP*>. %ttOV2 (300 ng. 0. 

678 mraol) £THF (30 ml) Ktth U^A (200 mg. 1.89 mmoD&tf igft 7 
(120 //l. 0. 908 mmol) kfcfc£-£^ %U1t£V) t L 
T188 mg (5 05Df# fc. 
mp 210. 0-211. 0°C 

1 H-NMR (500 MHz. DMS0-d.) 8 9.56 (s. 1H). 8.77 (s. 1H). 8.18 (d. J = 9. 
5 Hz. 1H). 7.53-7.12 (m. 17H). 4.41 (d. J = 16.5 Hz. 1H). 4.32 (d. J = 1 
6.5 Hz. 1H). 4.25 (m. 1H). 3.84 (s. 2H). 3.13 (dd. J = 14.2. 2.2 Hz. 1H). 
2.60 (dd. J = 14.2. 11.3 Hz. 1H) 

IR (KBr) 3450. 3350. 3280. 3050. 3020. 2950. 2920. 1760. 1700. 1685. 167 
5. 1650. 1600. 1560. 1550. 1535. 1520. 1505 cm 
MS (CI. positive) m/z 563 (MH * ) 

2-(5- is >^h^>r )IT i J -6- **7-2- 7i-i-l,6- f 'J ; y 

>U)-N-(1- i>Jl-3. 3. 3- h ') y t+V^n^t) T *z 9 i V<D& 

BSc 

^Jfef5*J55tl^«©^^T^fiScL/io EP*>. flJfiflJ2 (DmUit^m (300 mg. 0. 
678 mmol) £THF (30 ml) «K J^ffiP^- h M^A (200 mg. 1.89 mmoD&tfi&fl:^ 
>i-*<{Jl (151 mg. 0.908 mmol) <tSC6^-fr. mmitGVa&r&n&l&il, t LT 
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176 mg (45SK)f#/; 0 
mp 238. 0-240. 0°C 

1 H-NMR (500 MHz. DMSO-d.) 6 9.66 Cs. 1H). 8.97 Cs. 1H). 8.18 (d. J = 9. 
8 Hz. 1H). 7.65 Cm. 2H). 7. 59 (d. J = 15.7 Hz. 1H). 7.52 Cm. 1H). 7.48-7 
40 Cm. 3H). 7.40-7.34 Cm. 3H). 7.34-30 Cm. 2H). 7.23-7.15 Cm. 5H). 4.47 
(d. J = 16.3 Hz. 1H). 4.34 Cd. J = 16.3 Hz. 1H). 4.29 Cm. 1H). 3.15 Cdd. 
J = 14.1. 2.2 Hz. 1H). 2.62 Cdd. J = 14.1. 11.5 Hz. 1H) 
IR CKBr) 3300. 3050. 3020. 1760. 1720. 1705. 1700. 1680. 1675. 1670. 165 
5. 1645. 162C. 1600. 1575. 1560. 1540. 1520. 1510 cm' 1 
MS CC1. positive) m/z 575 CMH * ) 

'J i ^;U)-N-(1- ^> itJl-Z. 3. 3- t*vyDf;i) T-t??i 

ntfofttt <DmU<t&Va C400 mg. 0.900 mmol) CDTHF C30 ml) &mizM%T, 
fc*iJi>> C362 u\. 4.50 mmol) Stfigffc'O -tf > ^ )l*-Jl C 1 38 u\. 1.08 
mmol) ^JjD*., £jgT7 &£flflfS# L f-i c SEc^diSft^ > -tr > X /I, C69. 0 

Xfl. 0.540 mmoD^fin^ ^T n^RJl&tt L/c 0 £ ^ K£l£&<:i* -tj > 
C69.0// 1. 0.540 mmoD^tJQx., ^jgT8 B$^«^L/c 0 SfcTfcd&t 
g*jL?-;u C70 ml)£tJOx.. U >K~7K^^7 'J ^ A7fc&f£ <b «SfO&l&7jcTft# 

?D7hr77^ - C4:3 0 o a ^ * >- ftSpji^XO (C J: <9 7>*ttt${ &S 
Jl&fttzo 'ftZtitz*^ >t,&Wt&3-l-J\,- ^*r+fy CI .20) (ickO^B^ft; 
U ^®<fc£t$j£&fefc75fct LT396 mg (75ft)f#rc 0 
mp 92. 0-94. O'C 

1 H-NMR (300 MHz. DMS0-d 8 ) 6 10.05 Cs. 1H). 8.13 Cd. J = 9. 7 Hz. 1H). 7. 
94-7.90 Cm. 2H). 7.87 Cs. 1H). 7.68-7.54 Cm. 3H). 7.51-7.46 Cm. 1H). 7.4 
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2-7.23 Cm. 4H). 7.20-7.12 (■. 5H). 7.11 (s. 1H). 7.10 (s. 1H). 4.35-4.19 
(m. 3H). 3.12 (dd. J = 14.0. 2.2 Hz. 1H). 2.57 (dd. J = 14 0 1 1 4 Hz 1 
H) 

IR (KBr) 3300. 3200. 3050. 1760. 1720. 1700. 1680. 1675. 1670. 1650. 163 
0. 1620. 1600. 1595. 1585. 1560. 1540. 1530. 1520. 1505 cm"' 
MS (CI. positive) m/z 585 (MH * ) 

2-[6- **'j-2- 7x^H-(p4;H^^ t -; l ) TlJ- X . % - ^tKo-j- 
fj S 5J/H-N-C1- ^>i>;l-3.3.3- Mj7/^n- 2 - t+y^a) T-tr* 

*ttW66tH*©^ffiT^ffiLfe 0 HPS. SJtM2 *>»■«:*« (400 mg. 0 
900 mmol) *THF (30 ml) t - ^ (362 ^ , 4. 50 mmol ) & £,fc;p-: h , u 
i>***:=.7l, (412 mg. 2. 16 imnol 3ISte£^£fcfefc>^ L T 
399 mg (74%)mtz 0 
mp 91.0-93.0'C 

1 H-NMR (300 MHz. DMSO-d.) 6 9.94 (s. 1H). 8.13 (d. J = 9. 7 Hz. 1H).' 7.8 
6 (s. 1H). 7.81 (d. J = 8.2 Hz. 2H). 7.48 (m. IH). 7.37 (d. J = 8.2 Hz. 
2H). 7.32 (m. 2H). 7.24 (m. 2H). 7.17-7.12 (m. 5H). 7.11 (s. 1H). 7.10 ( 
s. 1H). 4.35-4.18 (., 3H). 3.11 (dd. J - 13.9. 1.6 Hz. 1H). 2.58 (dd. j 
= 13.9. U.4 Hz. 1H) 

IR (KBr) 3500. 3300. 3200. 3050. 3020. 2950. 2920. 1760. 1720. 1700. 168 
5. 1650. 1635. 1625. 1605. 1595. 1580. 1560. 1545. 1535. 1520. 1510 cm' 1 
MS (CI. positive) m/z 599 (MH * ) 

mmmes 

2-C5- ^>x;^-/b7;y-6- t + V-2- 7x;/H,6- ^tKo-1- t* 'J 
i^Jl)-N-Cl- 0-^^^3.3.3- h>)7;l*n-2- ^V^afylO r -tr 9 I K 
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nmmeetmm<n?ji£x&f$.Lt-o bp*>. mmm2 <Dmm<t&VB (400 mg. 0. 

900 ramol) £THF (30 ml) <K tr U ^ > (362 ju I. 4.50 mmol) 

x;U*^;U (140 nl. 1.80 mmol) t Mffc^to t LT30 

7 mg (65%)»fco 

mp 93. 0-96. 0*C 

'H-NMR (300 MHz. DMSO-d.) 6 9.27 (s. 1H). 8.19 (d. J = 9.8 Hz. 1H). 7.9 

5 (s. 1H). 7.54 (m. 1H). 7.40 (m. 2H). 7.33 (m. 2H). 7.24-7.15 (m. 5H). 

7.13 (s. 1H). 7.10 (s. 1H). 4.37 (s. 2H). 4.28 (m. 1H). 3.14 (dd. J = 

14.2. 2.0 Hz. 1H). 3.06 (s. 3H). 2.61 (dd. J = 14.2. 11.6 Hz. 1H) 

IR (KBr) 3300. 3200. 3050. 3020. 2920. 1760. 1720. 1700. 1680. 1655. 163 

5. 1620. 1600. 1560. 1545. 1530. 1520. 1505 cm-' 

MS (CI. positive) m/z 523 (MH * ). 306 

f£Jfc#J69 

2-[5-[4- ( * A> .-*?*■•» 7x-;t/X;l/^-/H T = J -6- 7U-1. 
6-^tKo-l- f'J $ >>7U]-N-(1- 0^;U-3.3.3- h'J7^*a-2- t^V^ 

HSfc#J2 omMit&VS (400 mg. 0.900 mmol) ©THF (30 ml) ^^ICtR^T. 
fJ>>> (362 /il. 4.50 mmol) (?DD^;lt>-;l) 5StK (298 mg. 

1.35 mmol)£*H]/U MT16B#IW«#L*:o KE&ttlCi&ft U 'J *7X> 

7k&*£ (20 ml)«tBtffiri7 c -;U (30 Bl)*to;t, 7kH£:#*ff*. RBIxf-^rWUi 

»J$£S*U J£££i£*§ (0DS)*7A^D-?hr77/ - (55:45 y*V-7U- 
?JO *tTt\ ifciiiJ&^lOO ml^T^EfiflSl/^f*. 7^^-?#/c c 
»«s,*l7\:*--r;U£flfr« (0DS)iS^ffi(*^a-7 h^77>( - (50:50 -80:20 T-tr 

h^h«j;u- 7k) izmfrnmuL. &mti*®*meLM*± lxaz mg (7.6%). 

2-(5-[4- (^ h^ri/*/U?J5— ;[/) 7 i — ^Xil/t.- 7l<) 7i;H-t+V 
-2- 7x^-1.6- f'J i-^/H-N-Cl- ^0-^^-3.3.3- MJ 7 7U 
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*o-2- t+vyoW T*9l K*Ufttt*iLt 57 tng (9.9*) f#/c 0 
mp 127. 0-130. O'C 

'H-NMR (500 MHz. DMSO-d.) 6 14-12.5 (bs. 1H). 10.22 (s. 1H). 8.09 (m. 3 
H). 8.01 (d. J = 6. 8 Hz. 2H). 7.91 (s. 1H). 7.49 (m. 1H). 7.33 (t. J = 
7.5 Hz. 2H). 7.29 (m. 2H). 7.15-7.10 (m. 7H). 4.31-4.19 (m. 3H). 3.10 (d 
d. J = 14. 1. 2.3 Hz. 1H). 2.57 (dd. J = 14. 1. 11. 1 Hz. 1H) 
1R (KBr) 3350. 3320. 3180. 3030. 2600. 2450. 2300. 1730. 1710. 1700. 169 
5. 1690. 1680. 1675. 1650. 1640. 1630. 1620. 1600. 1570. 1560. 1540. 152 
5. 1515. 1500 cm 

MS (CI. positive) m/z 647 (MH * ) 

•2-15-N- (/ ^y*;^'-;i) 7;y-6- **v*2- 

7i-^-|,6- i?tKn-l- f'J i ^/H-N-(l- ^>>?/l/-3.3.3- h'j^;U^n 
-2- t*V7"ot'^) T±9i K: 
nip 195. 0-210. O'C 

•H-NMR (500 MHz. DMSO-d«) 5 10.24 (s. 1H). 8.10 (m. 3H). 8.01 (m. 2H). 
7.92 (s. 1H). 7.50 Cm. 1H). 7.34 (m. 2H). 7. 28 (in. 2H). 7.16-7.06 (m. 7H). 
4.29 (d. J = 16.4 Hz. 1H). 4.20 (d. J = 16.4 Hz. IH). 4.19 (m. 1H). 3.88 
(s. 3H). 3.10 (dd. J = 14.2. 2.3 Hz. 1H). 2.57 (dd. J = 14.2. 11.3 Hz. 1 
H) 

IR (KBr) 3280. 3200. 3050. 2950. 1715. 1680. 1670. 1660. 1650. 1640. 163 
0. 1620. 1600. 1580. 1560. 1540. 1530. 1520. 1515. 1500 cm"' 
MS (CI. positive) m/z 661 (MH * ) 

2-[3-[4- (/ frtf— AO '0^^**2/*;UsK— A*] TlJ-2- 

-6- is. — A--1.2- ^tH'D-1- f 'J ^A-J-N-O- ^ > ^A-3. 3. 3- MJ:7;u* 
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( 1 ) 2-(3- T ^ J-2- **7-6- 7i-;H.2- Kd-j- t * <; ^,u)-n-[i- 
^>->;l,-2-(tert- ^ y **^-3.3.3- MJ7WD^Df 

A-] T-tr^i K©£j£l«faffl2 £IB]fc©?j&Tff of- 0 E(I t=>, H^Jl3c7DXg 

( 1 ) ©BA<Hfc£fl5 (10.6 g. 15.3 mmol)£THF (70 ml) &*£*K \o% '*=j'J+> 
(2.00 g) ^ST, 7K^#ffl^TTSC?^-dr > Slft<l:-£«D£&fe(l{* <t L 
T6.97 g (815C)?#/; 0 

1 H-NMR (500 MHz. DMS0-d 8 ) 6 8.12 Cd. J = 7. 4 Hz. 1H). 7.38 (t. J = 7 3 
Hz. 1H). 7.31 (t. J = 7.3 Hz. 1H). 7.28-7.18 (m. 5H). 7.15 (d. J = 6. 9 H 
z. 2H). 6.50 (d. J = 7.4 Hz. 1H). 5.94 (d. J = 7. 4 Hz. 1H). 5.13 (s. 2H). 
4.36-4.20 (m. 3H). 4.08 (m. 1H). 2.92 (dd. J = 14.9. 2.3 Hz. 1H). 2.72 ( 
dd. J = 14.9. 11.1 Hz. 1H). 0.90 (s. 9H). 0.10 (s. 3H). 0.09 (s. 3H) 
IR (KBr) 3380. 3040. 2900. 2830. 1680. 1635. 1590. 1530 cm-' 

(2) 2-[3-U- (> V*ist> 'OiSJU-jrist, jitf^ji,] t I J ~2~ 

■**;-6- 7i-;H,2- vtKo-l- t* 'J C J )l] -N- [ 1 - > ^ ;U-2-(tert- 7 

itnmm53tmm(D?}&x'rr-r>tz 0 in^. ikd v>3w<t&m™ mg. o.s 

93 mmoD^^oay ? y do ra!)t, h ^ y (1.00 ml. 7.20 mmol) , 

h 'J t.^y>(150 mg. 0.505 mmol), S(/4-b KD + ->yf /^gfSyf ;K 4 
50 mg. 2.71mmol),fc£l£<*-£, g fi^fc^13j£&Jtfe& a « H t LT548 mg (81^)f#/- 0 
mp 79-80'C 

'H-NMR (500 MHz. DMSO-d.) 5 8.59 (s. 1H). 8.19 (d. J = 7. 4 Hz. 1H). 7.9 
8 (d. J = 8.4 Hz. 2H). 7.88 (d. J = 7. 6 Hz. 1H). 7.59 (t. J = 8. 4 Hz. 2H). 
7.46 (t. J = 7.5 Hz. 1H). 7.37 (t. J = 7. 5 Hz. 2H). 7.31-7.18 (m. 5H). 
7.14 (d. J = 6.8 Hz. 2H). 6.18 (d. J = 7. 6 Hz. 1H). 5.28 (s. 2H). 4.36 ( 
d. J = 16. 4 Hz. 1H). 4.33 (d. J = 16. 4 Hz. 1H). 4.22 On. 1H). 4.07 (m. 1 
H). 3.86 (s.3H). 2.92 (dd. J = 14.9. 2.3 Hz. 1H). 2.70 (dd. J = 14.9. 
11.2 Hz. 1H). 0.90 (s. 9H). 0.08 (s. 6H) 
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IR (KBr) 3450. 3350. 3280. 3050. 3000. 2950. 2930. 2880. 2840. 1735. 172 
0. 1680. 1650. 1645. 1640. 1625. 1560. 1540. 1520. 1510 cm" 1 
( 3 ) 2-[3-[4- O Y*ris1i Jltf—A,) ^ y : J> •> tr )l * — )l ) t I J -2- 

*-*7-6- 7 1-/1-1.2- \> t Ko-l- fc? U i*;U]-N-(l- ^>-^;U-2- t F'd + 
>-3.3.3- MJ7^to^Df/l) T-tr*- K©^0cli||J6fl?i|53 tffi&CD^T 
tfo/Co BP*>. IS (2) ©BtfJ{fc£-«B(450 mg. 0.598 mmoO^THF (5 mO^K 
r- h77'fi7>t--)A7U'J KOTHF »«Kl.0M. 0.718 ml. 0.718 mmol) 
till, BttJffc^&fcS&fcfeteB-Bi: LT340 ing (895K)f#/c 0 
mp 217. 0-218. 0'C 

1 H-NMR (500 MHz. DMS0-d e ) 6 8.60 (s.- 1H). 8.23 Cd. J = 8. 6 Hz. 1H). 7.9 
8 (d. J = 8. 4 Hz. 2H). 7.89 (d. J = 7. 7 Hz. 1H). 7.59 Cd. J = 7. 8 Hz'; 1H). 
7.46 (d, J = 7. 8 Hz. 1H). 7.37 (t. J = 7. 8 Hz. 2H). 7.28 (d. J = 7. 8- Hz. 
2H). 7.24-7.17 (m. 3H). 7.11 (dd. J = 1.9. 7.9 Hz. 2H). 6.69 (d. J = : 7. 0 
Hz. 1H). 6.17 (d. J = 7.7 Hz. 1H). 5.28 (s. 2H). 4.39 (d. J = 16.2 Hz. 1 
H). 4.22 (d. J = 16. 2 Hz. 1H). 4.07 (m. 1H). 3. 92 Cm. 1H). 3.86 (s. 3H). 
2.91 Cdd. J = 14.2. 2.9 Hz. 1H). 2.76 (dd. J = 14.9. 10.2 Hz. 1H) / 
IR (KBr) 3780. 3450. 3380. 3270. 3000. 3020. 2940. 1735. 1725. 1705. 170 
0. 1695. 1660. 1645. 1640. 1605. 1595. 1560. 1535. 1520. 1505 cm" ' 
MS (CI. positive) m/z 638 (MH * ). 472. 253 
(4 ) X£t ( 3) <D3&)<t&V!) (300 mg. 0.470 mmol) ©DMS0 (3 ml) h tl 
x> (3 ml) ICWSC I ©fgfifcfM (451 mg. 2.35 moD&Zfi? 9 aa& 

Wi (19. 4^1)£JJ0;L. MT5 ^fSimWLtz 0 SlEJfcKBtfiti^ )l (100 ml) £• 

m<t^^m^mr B t lti76 mg m%y&tz 0 

mp 186. 0-189. 0'C 
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'H-NMR (500 MHz. DMSO-d,) c5 8.55 (s. 1H). 8.08 (d. J = 9. 6 Hz. 1H). 7.9 
8 (d. J = 8.5 Hz. 2H). 7.87 (d. J = 7. 6 Hz. 1H). 7.59 (d. J = 8. 5 Hz. 2H). 
7.45 (t. J - 7.5 Hz. 1H). 7.33 (t. J = 7. 5 Hz. 2H). 7.23 (d. J = 7. 5 Hz. 
2H). 7.21-7.15 (m. 3H). 7.10 (s. 1H). 7.05 (s. 1H). 6. 14 (d. J = 7. 6 Hz. 
1H). 5.28 (s. 2H). 4.31 On. 2H). 4.22 (m. 1H). 3.86 (s. 3H). 3.12 (dd. J 
.= 14.2. 2.3 Hz. 1H). 2.62 (dd. J = 14.2. 11.2 Hz. 1H) 
IR (KBr) 3380. 3290. 3070. 3010. 2930. 1715. 1665. 1640. 1600. 1590. 156 
0. 1520. 1510 cm" 1 

MS (CI. positive) m/z 636 (MH * ). 470. 253 

2-[3-[4- (tuUtf^i/) s<> JJlj-jrisfi jitf^ji] t i J -2- ;*-+y- 6 - 7 x 

-*-i.2- ytKo-i- try -^/uj-n-ci- -Oi^-3.3.3- 7^*0-2- *- 

XtM70<DSafl:4«b (110 mg. 0.173 mmol) CDTHF (1 ■l)Sttf>c:*ttft: >j 
^-^A (18.2mg. 0.433 mmol) (D7kfg& (0. 3ml)£;!jB*.T, ^WC^mW Ltz 0 
Sl5«^tt(=lNtt**Jnx.TpH3 i:U «ETTi»Lfc, »«*Rixf;t ( 
100 ml) K&ftfU Jjc&tflSfOdfiTKT'gfe^U I^Sv/^^^jiL 
/c^. «ETT8»Lfc, SiS^y'J*y;^7i.^o7hr77^ - (75:25- 

B 1fc LT52 mg (48%) f#fc 0 
mp 214. 0-216. O'C 

1 H-NMR (500 MHz. DMSO-d. +D 2 0) 6 7.96 (d. J =8.3 Hz. 2H). 7.88 (d. J = 

7.7 Hz. 1H). 7.57 (d. J = 8. 3 Hz. 2H). 7.47-7.43 (m. 1H). 7.34 (t. J = 

7.8 Hz. 2H). 7.26-7.10 (m. 7H). 6.16 (d. J = 7. 7 Hz. 1H). 5.27 (s. 2H). 
4.57 (s. 1H). 4.31 (s. 1H). 4.22 (m. 1H). 3.11 (dd. J = 14.3. 2.6 Hz. 1H). 
2.61 (dd. J = 14.3. 11.3 Hz. 1H) 

IR (KBr) 3350. 3280. 3080. 2930. 2610. 2500, 2300. 1750. 1735. 1720. 170 
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5. 1695. 1680. 1660. 1635. 1610. 1600. 1590. 1560. 1535. 1525. 1505 cm" 1 
MS (CI. positive) m/z 622 (MH * ). 470. 444. 253 

2- [3- [3- (y h*>t>Jl#—Jl) ^< > : J i{,**ri/±i )l7\i—)l} t I j -2- 
-6- 7i-H,2- ytKo-1- f'J^;H-N-(l- ^>^;k3,3.3- 

( 1 ) 2-[3-[3- (y isiiJltf—Jl) iS )\,Or * isti t i J -2- 

**V-6- 7i-H.2- ytKD-i- f'J ^;H-N-[1- O ^/l/-2-(tert- !7' 
^;U:7 y > 'J *4=-->-3. 3. 3- h^^to^Dt^] T-tr^i K<d£-j& 

<**M«ij53ti^«©^rftTff- 3 /co ep^ mmmiocDxm (i) ©g6*j<t-&^(5 

00 mg. 0.893 mmol)£--7 ? o o y £ > (10 ml)4\ h U xf A? i >(l. 00 ml. 
7. 20 mmolX h 'J * * y X150 mg. 0. 505 mmol)&tf3- t K o + ^ y ^ /^g§ 
g*y^-;U (450 mg. 2.71 mmol) <b£c££ ii\ S W<b-&«5 ft t LT549 

mg (8\%)'&tz 0 
mp 69-71'C 

1 H-NMR (500 MHz. DMSO-d.) 6 8.55 (s. 1H). 8.19 (d. J = 7. 4 Hz. lH)./8. 0 
4 (s. 1H). 7.93 (d. J = 7. 8 Hz. 1H). 7.88 Cd. J = 7. 6 Hz. 1H). 7.74 (d. 
J = 7. 8 Hz. 1H). 7. 55 (t. J = 7. 8 Hz. 1H). 7. 46 (d. J = 7. 8 Hz. 1H). 7. 3 
7 (t.. J = 7. 8 Hz. 2H). 7. 31-7. 19 (m. 5H). 7. 13 (d. J = 8. 2 Hz. 2H). 6. 18 
(d. J = 7. 6 Hz. 1H). 5.27 (s. 2H). 4.39 (d. J = 16.3 Hz. 1H). 4.33 (d. J 
= 16.3 Hz. 1H). 4.22 (m. 1H). 4.08 (m. 1H). 3.87 (s. 3H). 2.93 (dd. J = 1 
4.9. 2.3 Hz. 1H). 2. 70 (dd. J = 14.9. 11.2 Hz. 1H). 0.90 (s. 9H). 0.08 ( 
s. 6H) 

[R (KBr) 3370. 3290. 3050. 3010. 2930. 2920. 2850. 1720. 1675. 1640. 160 
0. 1580. 1510 cm' 1 

( 2) 2-[3-[3- (y h + i/*^*'-^) i> )l1r*r^i3 Jl) T i J -2~ 

**7-6- 7i-/H,2- y t Ko-j- f 'J ^;l/]-N-(l- ^<> iS)l-2- LKo*- 

l 2 3 
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'-3.3.3- h^Atoyo^) t*?i h'<t>*mi±mmms3kmm<D-fiBre 

ft ~>t- a flp*, X« ( 1 ) <Z>gftfl:6ttC450 mg. 0.598 nol)*THF (5 ml)*, 
f h7^7>^i 7 ;bt'J KOTHF SttCl.OM. 0.718 ml. 0.718 mmol) 

mp 208. 0-209. 5°C 

'H-NMR (500 MHz. DMSO-d.) 6 8.59 (s. 1H). 8.28 (d. J = 8. 6 Hz. IH). 8.0 
7 (s. 1H). 7.97 Cdt. J =1.9. 7.7 Hz. 1H). 7.93 (d. J = 7. 6 Hz. 1H). 7.77 
(d. J - 7.8 Hz. IH). 7.59 (t. J = 7.7 Hz. 1H). 7.50 (m. 1H). 7.40 (t. J 
• 7.8 Hz. 2H). 7.31 (d. J = 7. 1 Hz. 2H). 7.27-7.20 On. 5H). 7.15 Cm. IH). 
6.21 (d. J = 7.6 Hz. IH). 5.30 (s. 2H). 4.43 (d. J = 16.3 Hz. IH). 4.25 
(d. J = 16.3 Hz. IH). 4.10 On. IH). 3.96 (m. IH). 2.95 (dd. J = 14.3. 2. 
9 Hz. IH). 2.80 (dd. J = 14.3. 10.2 Hz. IH) 

IR (KBr) 3350. 3250. 3050. 3020. 3000. 2950. 1720. 1675. 1640. 1605. 159 
0. 1560. 1520 cm 

MS (CI. positive) m/z 638 (MH * ). 472. 253 

(3) 2-[3-[3- (y h^r>ttJirr:-ji) -<> y*,**^* n,*^ *j r 1 j -z- 

**7-6- 7x-H,2- ^tKo-i- f'J ^;U]-N-(1- ^>^;b-3.3.3- h ') 

tz 0 BP*>. IS (2) ©gfi3{fc£f&(74.2 mg. 0.116 mmol) ZWunt^y ( 

2 ml) *K Dess-Martin '*-4*<J-ry (98.7 mg. 0.233 mmol) <b£l££ -t±, m 

mp 197. 0-199. 0*C 

1 H-NMR (500 MHz. DMSO-d.) <5 8.51 (s. IH). 8.08 (d. J = 9. 5 Hz. IH). 8.0 

3 (s. IH). 7.93 (d. J =7.9 Hz. 2H). 7.86 (d. J = 7. 6 Hz. IH). 7.74 (d. J 
= 7.8 Hz. IH). 7.55 (t. J = 7. 8 Hz. IH). 7.52-7.40 On. IH). 7.33 (t. J = 
7.9 Hz. 2H). 7.22 (d. J = 7. 2 Hz. 2H). 7.20-7.17 On. 5H). 6.14 (d. J = 
7.6 Hz. IH). 5.26 (s. 2H). 4.30 (s. 2H). 4.21 On. IH). 3.87 (s. 3H). 3.1 
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1 (dd. J = 14.2. 2.2 Hz. 1H). 2.61 (dd. J = 14.2. 11.4 Hz. 1H) 
IR (KBr) 3350. 1715. 1660. 1640. 1585. 1540. 1520. 1505 cm' 1 
MS (CI. positive) m/z 636 (MH * ). 508, 470. 253 

mmmi3 

2- [3- [3- (27 it T i J -2- **V-6- 7 

— 7U-1.2- ytKo-i- f'J S^U]-N-(1- ^>^vU-3. 3. 3- b *) 7 J\,*a-2-' * 

^»if5>171<i:^IfilcD^ftT^^cL^o BP*>, HBffi#J720SS<[:£$)(65. 9 nig. 0. 
104 mmol) £-7HF (1 ml)<K 7k&{fcU^t7A (4.79 mg. 0.114 mmol XOtK^tS ( 
0.3 ml) till, S®<fc£ta£&H&*£ B B B ,i: LT13 mg (20*) Wtz a 
mp 205. 0-207. O'C 

'H-NMR (500 MHz. DMS0-d«) S 8.49 (s. 1H). 8.08 (d. J = 9. 5 Hz. 1H)/ 8.0 
1 (s. 1H). 7.90 (d. J =7.8 Hz. 2H). 7.87 (d. J = 7. 6 Hz. 1H). 7.69 Cd. J 
= 7.7 Hz. 1H). 7.52 (t. J = 7. 7 Hz. 1H). 7.50-7.40 (m. 1H). 7.33 (t. J = 
7.8 Hz. 2H). 7.23 (d. J = 7. 1 Hz. 2H). 7.20-7.10 On. 5H). 6. 14 (d. J = 
7.6 Hz. 1H). 5.25 (s. 2H). 4.30 (s. 2H). 4.21 (ra. 1H). 3.11 (dd. J = 14. 
2. 2.3 Hz, 1H). 2.61 (dd. J = 14.2. 11.3 Hz. 1H) 

IR (KBr) 3350. 2900. 1720. 1705. 1690. 1680. 1675. 1665. 1660. 1640. 162 

0. 1585. 1560. 1515. 1505 cm" 1 

MS (CI. positive) m/z 622 (MH * ). 510. 470. 253 

H*fc#l74 

2-[3-[4- (y h ^ ->£;Utf"— ;u) ^<y C J Ji^r^-i^ij )i^r-—)i) y $ j -2- 

-1.2- ytKo-l- t* 'J ^A-I-N-d- 0^^-3.3.3- b 'J 7)l1tv-2- **r7 

(l) 2-(3- 7;y-2- t+v-l.2- i^tKo-l- f »J ^;u)-N-[l- "< > >>/U-2 
-(tert- 7'*f-Hif / This M ;U) *-*>-3.3.3- F'J7;lta^af/U y-tr^ 
i KcD^gtliHJ6^J2 <i:l^«©^jtfeT^To/Co 6|J^ HMSffll7cr>Hf (l) ©a 

l 2 5 
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Mit&Vo (15.0 g. 24.3 mmol)£THF (120 ml)®**^ io% (2. 
60 g) #fcT\ **»HftTTfilES-fr, BftfcA***aB*iLT11.4 g ( 

1 H-NMR (500 MHz. DMSO-d,) 5 8.21 (d. J = 7. 8 Hz. 1H). 7.28 (t. J = 7. 4 
Hz. 2H). 7.25-7.17 (m. 3H). 6.58 (dd. J = 6. 9. 1.6 Hz. 1H). 6.42 (dd. J 
= 6.9. 1.6 Hz. 1H). 5.96 (t. J = 6. 9 Hz. 1H). 5.03 (s. 2H). 4.44 (ABq. J 
= 15.0 Hz. 2H). 4.30 (m. 1H). 4.12 (m. 1H). 2.97 (dd. J = 14.3. 2.1 Hz. 
1H). 2.72 (dd. J = 14.3. 11.3 Hz. 1H). 0.94 (s. 9H). 0.22 (s. 3H). 0.12 
(s. 3H) 

IR (KBr) 3420. 3300. 3200. 3050. 2900. 2830. 1680. 1640. 1590. 1560. 153 
0 cm"' 

(2) 2- [3- [4- (y h + ->77 Jl# — )l) -j, )iir*isti Jltf—ji] r I j-2- 
**'J-\.2- ytKo-l- f'J >^]-N-(i- ^y'J)l-2- tKD + -/-3.3,3- f. 

'j7^Dy D ^) run F<DGmtmmm53tmm(Djj£-cft^tz 0 bp-*., 

XS ( 1 ) ©gtf]<fc;£$j (1.00 g. 2.07 ramoD^^^OD y 9 > (20 ml)*, h 
»Ji*-7l,T $ > (2.30 ml. 16.6 mmol), M*XY> (347 mg. 1. 17 mmoDS 
^-tKo + i/yfy^gsSyf^ (1.04 g. 6.28 mmoI)<b£cS£-tf\ 

;U<£THF (5 nOts f ;l/7>^-^A7^t'J KOTHF SttCl.OM. 2.4 

8 ml. 2.48 nunoDTMilU § t LT905 mg (78 X) f#/-„ 

mp 177. 5-178. 5'C 

'H-NMR (500 MHz. DMS0-d B ) 6 8.50 (s. 1H). 8.41 (d. J = 8. 7 Hz. IH). 7.9 

7 (d. J = 8.2 Hz. 2H). 7.82 (d. J = 7. 2 Hz. 1H). 7.57 (d. J = 8. 2 Hz. 2H). 
7.30-7.18 (m. 5H). 7.07 (dd. J = 1.5. 6.9 Hz. 1H). 6.70 (d. J = 6. 9 Hz. 
1H). 6.22 (t. J = 7. 2 Hz. 1H). 5.26 (s. 2H). 4.58 (d. J = 15.7 Hz. 1H). 
4.45 (d. J = 15.7 Hz. 1H). 4.13 (m. IH). 4.00 (m. 1H). 3.86 (s. 3H). 2.9 

8 (dd. J = 14.1. 2.7 Hz. IH). 2. 79 (dd. J = 14.1. 10. 5 Hz. IH) 
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fR (KBr) 3350. 3280. 3070. 3010. 3000. 2930. 1730. 1720. 1650. 1580. 156 
0. 1520. 1515. 1505 cm"' 
MS (CI. positive) m/z 562 (MH * ). 396. 369 
( 3 ) 2-[3-(4- (y h*ist> JlX—Jl) ^> >J)l1r*i;±i y j j - 2 - 

**7-l.2- ytKo-l- fj >>/U]-N-(l- ^>^;U-3.3.3- h <J 7 /U* d -2- 

f§ ( 2 ) OgM<t&V0 (300 mg. 0. 470 ramol) £^?c»a,<^> (60 ml)<K 
Dess-Martin (566 mg. 1.34 mmol) <k£l£ $ i±> mm<t&Vo£1tSi 

^fefe B H H tLT258 mg (86SO?#fc 0 
mp 131. 5-133. 0 B C 

1 H-NMR (500 MHz. DMSO-d.) <5 8.49 (s. 1H). 8.20 (d. J = 9. 9 Hz. 1H). 7.9 

6 (d. J = 8.2 Hz. 2H). 7.79 (dd. J = 1.4. 7.3 Hz. 1H). 7.57 (d. J = 8.2 
Hz. 2H). 7.26-7.10 (m. 5H). 7.15 (s, 1H). 7.10 (s. 1H), 6.82 (dd. J.= 6. 
9. 1.7 Hz. 1H). 6. 18 (t. J = 7.2 Hz. 1H). 5.25 (s. 2H). 4.61 (d. J = .15. 

7 Hz. 1H). 4.41 (d. J = 15.7 Hz. 1H). 4.25 (m. 1H). 3.85 (s. 3H). 3.12 ( 
dd. J - 13.8. 2.5 Hz. 1H). 2.66 (dd. J = 13.8. 11.6 Hz. 1H) 

IR (KBr) 3350. 3290. 3050. 3020. 2990. 2950. 1720. 1715. 1710. 1700. 169 
5. 1690. 1660. 1650. 1645. 1635. 1630. 1625. 1615. 1580. 1560. 1520. 151 
5 cm" 1 

MS (CI. positive) m/z 560 (MH * ). 394. 369. 343. 303 

2-13-14- (#;t/*'*-» ^> y )iir*i;i] rsy-2- **y-i.2- : J 

t Fo-l- e U y^J-N-Cl- s<yi?.Jl-2. 3. 3- h 'J 7J\,*a-2- t+V7'ot';b) 

mmm7itmm<Djjmr&f&.Ltz 0 bp*,, m^m72<omu<t^n ciso mg. o. 

268 mmol) £THF (2 ml)*. 7Xffitft: , J^OA (25.2 mg. 0.600 mmol)CD7jc&& ( 
0.5 ml) TilU mm<t£VO&m&%iI 1 Bt LT30 mg (21%) 

1 2 7 
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mp 163. 0-164. 0°C 

1 H-NMR (500 MHz. DMSO-d.) S 8.46 (s. 1H). 8.20 (d. J = 9. 9 Hz. 1H). 7.9 
4 (d.J - 8.3 Hz. 2H). 7.79 (dd. J = 1.5. 7.3 Hz. 1H). 7.54 (d. J = 8. 3 H 
z. 2H). 7.30-7.10 (m. 5H). 7.16 (s. 1H). 7.10 (s. 1H). 6.82 (dd. J = 6. 9. 
1.8 Hz. 1H). 6.17 (t. J = 7. 1 Hz. 1H). 5.24 (s. 2H). 4.60 (d. J = 15. 7 H 
z. 1H). 4.41 (d. J = 15.7 Hz. 1H). 4.25 (m. 1H). 3.12 (dd. J = 13.9. 2.7 
Hz. 1H). 2.66 (dd. J = 13.9. 11.6 Hz. 1H) 

IR (KBr) 3260. 3050. 2950. 2600. 2450. 2300. 1730. 1720. 1700. 1680. 167 

0. 1650. 1640. 1580. 1560. 1545. 1535. 1505 cm" ' 

MS (CI. positive) m/z 546 (MH * ). 528. 510. 394. 376. 366. 350 

2-[3-[3- (/ h*ci/iJ O -Jjltlri/t} JlX—Jl] T i J -2- **-'J 

-1.2- i?fc Ko-i- t" >J ^;U]-N-(1- ^ > -J ;U-3. 3. 3- h'j7/ltn-2- 

( 1 ) 2- [3- [3- (/ Jl) it >IK—)1] 7; ;-2- 

**V-1.2- ^bKo-l- b'J ^;H-N-(1- b Ko + >-3. 3. 3- h 

■J yjl-ta-^a T-t* * K©£j£{if|Jfcffl53£IIJ«©^j£TfT o fc. e[J*> N 

^Jfc#J74©I}S ( 1 ) £>gfi<Hk£^ (1.00 g. 2. 07 mmol)®^ ? o u y ^ >(20 
ml) *K MJxf;l7;> (2.30 ml. 16. 6 mmol) , h'J*X^> (347 mg. 1. 
17 mmoD&CF 3- t K o > / * fc&MMWL * =f- >l< (1.04 g. 6.28 mmoDtSCS 

(3-b Ko + ->y m : £&w&/i~Ji£<Dm i -&VD) &mzo 

'&z>fttz*J H/£THF (5 ml)*, t- h 5 7**- )IT > — »5 A 7 )l* ij K<£>THF & 
(l.OM. 2.48 ml. 2.48 mmol) T'filSU B Wft^tt^fcfiJgft £ LT830 mg 
(72 X)»* 0 
mp 172. 0-173. 0"C 

•H-NMR (500 MHz. DMS0-d •) 6 8.45 (s. 1H). 8. 40 (d. J = 8.7 Hz. 1H). 8.0 
2 (s. 1H). 7.92 (d. J = 7. 8 Hz. 1H). 7.82 (dd. J = 7. 3. 1.3 Hz. 1H). 7.7 

1 2 8 
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2 (d. J = 7.7 Hz. 1H). 7.54 (t. J = 7. 7 Hz. 1H). 7.29-7.17 (m. 5H). 7.07 
(dd. J = 1.7. 6.9 Hz. 1H). 6.69 (d. J = 7. 0 Hz. 1H), 6.22 (t. J = 7. 1 Hz. 
1H). 5.24 (s. 2H). 4.58 (d. J = 15. 7 Hz. 1H). 4.44 (d. J = 15. 7 Hz. 1H). 
4.13 (m. 1H). 3.99 Cm. 1H). 3.86 (s. 3H). 2. 97 (dd. J = 14.1. 2.8 Hz. 1H) 
2.78 (dd. J = 14. 1. 10.5 Hz. 1H) 

IR (KBr) 3380. 3270. 3080. 3050. 3005. 2995. 2920. 1730. 1715. 1660. 164 
5. 1585. 1555. 1505 cm"' 

MS (CI. positive) m/z 562 (MH * ). 396. 369 

(2)2-[3-[3- (yh + i/*;i/*'-;t) ^ > jji,** i/X iitf-ji) t i j -2- 
**'J-\.2- ^kKo-l- f M ^;U]-N-(1- *<> 3. 3- h V 7 o-2- 

m ( l ) <DB0 t Hfc-&#D (300 mg. 0. 470 mmol) £ 'J ? a □ / ? > (60 ml)<K w 
Dess-Martin (566 mg. I. 34 mmol) t £££ t*\ Sffi £38 

*£.*§ B B B t LT269 mg (90%)l#/- o 
mp 116.5-118. O'C 

1 H-NMR (500 MHz. DMS0-d«) 6 8.44 (s. 1H). 8.20 (d. J = 9.8 Hz. 1H). 8.0 
1 (s. 1H). 7.92 (d. J = 7. 8 Hz. 1H). 7.78 (dd. J = 1.4. 7.3 Hz. 1H). 7.7 
1 (d. i - 1.1 Hz. 1H). 7.54 (t. J = 7.7 Hz. 1H). 7.25-7.13 (m. 5H). 7.15 
(s. 1H). 7.10 (s. 1H). 6.82 (dd. J = 6. 9. 1.7 Hz. 1H). 6.18 (t. J = 7. 2 
Hz. 1H). 5.23 (s. 2H). 4.60 (d. J = 15.7 Hz. 1H). 4.41 (d. J = 15. 7 Hz. 
1H). 4.25 (m. 1H). 3.86 (s. 3H). 3.12 (dd. J = 13.9. 2.5 Hz. 1H). 2.65 ( 
dd. J = 13.9. 11.6 Hz. 1H) 

IR (KBr) 3520. 3350. 3300. 3200. 3090. 3080. 3010. 2930. 2840. 1730. 172 
0. 1680. 1645. 1600. 1560. 1545. 1525. 1520. 1510 cm" 1 
MS (CI. positive) m/z 560 (MH * ). 394. 366. 343 

nmmn 

2-[3-[3- (t/Jltfjrl') Ky:j)l-t*is1i)lX~)l\ TlJ-2- **V-l.2- 'J 
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t Ko-1- try S>*]-N-(l- b 'j !7 ;U :* u - 2 - t+vyotA) 

*«i«W7itiBi»o^T^fifcL/ < io hps. mmm2<Dmm<t4Md oso mg . o. 

268 nnol) £THF (2 ml)<K 7jcgKfc »J * 7 a (25.2 mg. 0.600 mmol)cz>*flm ( 
0.5 ml) TffilU Serfc£<&£&fe*± B B H t LT50 mg (34*) 
mp 137. 0-138. 5*C 

1 H-NMR (500 MHz. DMSO-d,) 6 14-11.5 (bs. 1H). 8.43 (s. 1H). 8.19 (d. J 
= 9.8 Hz. 1H). 7.90 (d. J = 7. 8 Hz. 1H). 7.78 (dd. J - 1.5. 7.4 Hz. 1H). 
7.67 (d. J = 7.7 Hz. 1H). 7.51 (t. J = 7. 7 Hz. 1H). 7.25-7.15 On. 5H). 
7.16 (s. 1H). 7.10 (s. 1H). 6.82 (dd. J = 6. 9. 1.7 Hz. 1H). 6.17 (t. J = 
7.21 Hz. 1H). 5.22 (s. 2H). 4.59 (d. J = 15.7 Hz. 1H). 4.40 (d. J = 15.7 
Hz. 1H). 4.24 (m. 1H). 3.11 (dd. J = 13.8. 2.6 Hz. 1H). 2.64 (dd. J = 
13.8. 11. 6 Hz. 1H) 

IR CKBr) 3500. 3360. 3300. 3200. 3050. 1730. 1680. 1675. 1665. 1645. 163 

5. 1595. 1580, 1575. 1510. 1505 cm' 1 

MS (CI. positive) m/z 546 (MH * ). 528. 394. 376 

2-(5- T-tr^/UT i V -6- 7-2- 7 x— ;U-1. 6- 'J t Ko-1- t* 'J ~ : J Jl)- 
N-(l- <>>7U-3.3. 3- h'J7.'lto-2- t+V^o^) T-tr* = KGD£i£ 

nmmtttmmoyj&X'GjRLtzo ep^. njfcG>i2 ommt^ (559 mg . 1. 

26 mmol)£THF (10 ml) «K ^ffif^h'J^A (372 mg. 3.51 mmoO&tfi&ffcT -tr 
^ (0.10 ml. 1.4 nunol)ifi£c:S-ti\ £Bffc-£fc|£fcCtfSfi £ LT509 mg (83 

mp 110-112'C 

'H-NMR (500 MHz. DMSO-d s +D 2 0) S 8.73 (s. 1H). 7.53 (t. J = 7. 5 Hz. 1H). 
7.38 (t. J = 7.5 Hz. 2H). 7.29 (d. J = 7.5 Hz. 2H). 7.23-7.13 (m. 5H). 
4.42 (d. J = 15. 9 Hz. 1H). 4.33 (d. J = 15.9 Hz. 1H). 4.26 (dd. J = 11.5. 

1 3 0 



BNSOOCID: <WO 963397 4A1 J_> 



WO 96/33974 



PCT/JP96/0I171 



2.2 Hz. 1H). 3.13 (dd. J = 13.9. 2.2 Hz. 1H). 2.59 Cdd. J = 13.9. 11.5 H 

z. 1H). 2. 15 (s. 3H) 

1R (KBr) 3300. 1640. 1515 cm" 1 

MS (SIMS, positive) m/z 487 (MH + ) 

2-[2-(4-7 Jl*a 7 * — ;U)-5-y h 9 > — )IT i J -6- 7-1. 6- ^ t 

Ko-l- fU ; -^H-N-Cl- ^>^^-3.3. 3- h 'j7;lto-2- **7 7*of;U) 

^Si^JSStfU^cD^^r^BJcLf-o BP*,. H^^J4 <£>Sgrt;£«D (600 mg. 1. 
30 mmol)£THF (12 ml) 4*> /^ifc-M-M^A (384 mg. 3. 62 mmol)&C/i£{[; / f- 
;UX?->^;U (0.18 ml. 1. 5 mmol) <fc£l££ -fr, S®ffc£-#!l£&feGDT * W T 
X t LT736 mg (9850?#/c o 

'H-NMR (500 MHz. DMS0-d.+Da0) 6 8.73 (s. 1H). 7.34 (dd. J = 8. 5. 5.5 Hz. 
2H). 7.22-7.12 (m. 7H). 4.45 (d. J = 16.5 Hz. 1H). 4.27 (m. 1H). 4.25 (d 
d. J = 11.3. 2.1 Hz. 1H). 3.60 (s. 3H). 3.12 (dd. J = 14.2. 2.1 Hz. 1H). 
2.76 (t. J - 7.3 Hz. 2H). 2.62-2.54 (m. 3H) 
[R (KBr) 3300. 1720. 1655. 1645. 1605. 1525. 1500 cm" 1 

2-[2-(4-7AtQ7x-;l)-5-t F'a + ->X? i/-JlT 7-1.6- 'J 

t Kd-|- V>) i ^;U]-N-(1- <<y ; J)l-S. 3.3- t+V^Df 
;10 T-b * ~ KCD^-fiSc 

HSffi^J60t(5j«O^j£-C^fiK L/-o BP^ % H$fctfI79©^Sffc^1* (347 mg. 0. 
602 mmol) £THF (10 ml) «K 0. 1 N y^&titi- h 'J *5 AtKS^ (10 ml) 
-£> a®fk^^I^«ffe^B B B«i: LT295 mg W%)mtz 0 
mp 140-147'C 

'H-NMR (500 MHz. DMS0-d,+D a 0) 6 8.75 (s. 1H). 7.35 (dd. J - 8.5, 5.5 Hz. 
2H). 7.22-7.12 (m. 7H). 4.45 (d. J = 16.2 Hz. 1H). 4.27 (m. 1H). 4.25 (d 
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d. J = 11.5. 2.0 Hz. 1H). 3.12 (dd, J = 13.9. 2.0 Hz. 1H). 2.71 (t. J = 
6.3 Hz. 2H). 2.59 (dd. J - 13.9. 11.5 Hz. 1H). 2.51 (t. J = 6. 3 Hz. 2H) 
IR (KBr) 3320. 3280. 3060. 1680. 1655. 1645. 1600. 1540. 1520 cm"' 
MS (SIMS, negative) m/z 561 [ (M-H) * ) 

2-15- y F + '>^^-;l7;;-6- * * 7-2-(m- h V 6->> b K o -1- f 

l ) i ^^]-N-(l- ^> i?Jl~3. 3.3- h 'J 7)1* a -2- it* 'J -fa T tr 9 I 

HJfi^J55i(5]«©^?£T'g-fiJtL^o BP£. $gffiffl8 OQgjg<fc<£-£D (350 mg. 0. 

763 mnol) £THF (8 ml)*. h (226 mg. 2.13 mmol )SC5igYk / f- 

yu*?^ — ;u (0.11 ml. 0.89 mmol) Seffc^&^tefeoDT ? 
r*fc LT250 mg (57$)f#/c 0 

'H-NMR (500 MHz. DMS0-d«+D a 0) 5 8.72 (s. 1H). 7.34 (d. J = 7. 8 Hz. 1H). 

7.24 (t. J = 7.8 Hz. 1H). 7.21-7.12 (m. 6H). 7.05 (d. J = 7. 8 Hz. 1H). 

4.38 (brs. 2H). 4.21 (dd. J = 11.6. 2.4 Hz. 1H). 3.60 (s. 3H). 3.12 (dd. 

J = 14.2. 2.4 Hz. 1H). 2.76 (t. J = 7. 1 Hz. 2H). 2.63-2.55 (m. 3H). 2.31 
(s. 3H) 

IR (KBr) 3250. 1720. 1645. 1510 cm"' 

mmms2 

2-[5- t Ko^->X? i/=-)lT I y-6- *4-y-2-(m- h ') /U)-1.6-y t Ko-1- 
f'J = ^;U]-N-(1- h'J7^to-2- t*V^at'^) T-b* 

Hi«flf>i60^f5jticr)^ftT^B5tL^o BP*>. H^^J81 CD^Sft^^ (203 mg. 0. 
355 mmol) £THF (5 ml)*K 0. 1 N Afkiti- h 'J ^ A7Kf3& (5 ml) fc£[fc£-t*\ 

'H-NMR (500 MHz. DMSO-d«) 5 12.13 (brs. 1H). 9.47 (s. 1H). 8.76 (s. 1H). 
8.16 (d. J - 9.7 Hz. 1H). 7.31 (d. J = 7. 7 Hz. 1H). 7.23-7.10 (m. 9H). 
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7.06 (d. J = 7. 6 Hz. 1H). 4.37 (brs. 2H). 4.21 (m. 1H). 3.12 Cdd. J - 
14.0. 2.1 Hz. 1H). 2.71 (t. J = 7. 1 Hz. 2H). 2.59 (dd. J = 14.0. 11.2 Hz. 
1H). 2.49 (t. J = 7. 1 Hz. 2H). 2.30 (s. 3H) 

2-[5- TiJ-B- 3f+ V-2-(m- h ') /10-1. 6-ist Ko-1- try ? ^;U]-N-[1- 
^>^;U-3.3- i?7Jl*ci-2- 3j-+7-3-[N- (# *> y ^ ;l>) t) il] 

( 1 ) DL- 7x-;l77-> (25. 26 g. 0. 1529 moDOl. l-i>lr*-* >(300 ml). 
lNTKgtfk^- h U ^/wk&te (153 ml) (153 ml) *&T\ ~g* 

fi*^-tert-7'^;u (39 ml. 0. 17 mol)£-i«T L/c f# ZtitzM^ <c^ig 
^KL^*^21^Fiyitt^L/c«. #] 200 ml *T»«Ufco fit&ifc lCfft».x^ ;u 
(450 ml)€rinx., ? x pH 3t L/: a *r«£JI£#«£U 

f£'J*&, iSIETflS^L^o g|zS^S1fS$x^;b-^ + tt->ct OlS^ffcL. N-tert- 
y h + i/*;U^x;b-DL-7 x-;UT 5- H 1 <t LT35. 42 g (87%) f#fc 0 

( 2 ) Ig ( 1 ) £>gft<fc-£*& (10. 37 g. 39.08 mmol)CD^ 0 a o y 9 > (300 
ml) MJx^A-T~> (5.6 ml. 40 mmo 1 ) > 'J77-;[/-i- -< 

;u*+^MJ* (^yf ;i.7; ;) t^-t-'7A^+t7^ta.t^7i - h ( 
17.33 g. 39. 18 mmol). N,0-^ y f-^Ut Ka + ^^UT i >^^iM (4.23 g. 43.4 
mmol) SO'h 'Jxf ^7; > (6.0 ml. 43 mmoD^flO^. m?&T3 ^IBItKffL^o 
S^l^'iif^;^ (2.1 ml. 15 mmoOS-Jra*.. 25#&> $^i:h'Jxf 
;UT~> (1.0 ml. 7.2 mmol) £JjQpL> 10#RIUf#L/c o g^^^ooy^ 
> (1000 mDT^iRU 3Ni£&> i&f0i£&7j<^ h U t7 Z,7KStfS&U c i&?n&i&7K 

*y;l*7i.?DThr77>f- (1:1 StffiP^^A'-'^-9->) (:«k$3*E?ft* 
8*fi* x ^ /l/ - >7> & U N*-tert-?* h- * ;Utfx 71-DL--7 xx ji 
77->-N- > h + ->-N- yf/17; KiifeefitLT 10. 17 8 (84*)&fco 
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(3) II (2) (DUtfJit^fy (10.01 g. 32.46 wl)©x-f^ (325 ml) & 
If THF (100 ml) V>m.&fem-. 7^m<t') tf" 1 ? U7 )\, I U (1.54 g. 40. 6 m 
moD^JjD*.. MST-40^P^m^L^o £CS&^7k#U Citffi?7X^* 'J ^ A7jc&tf£ 
(7.74 g / 160 ml) £Jrax.^ 0 ?# >btltim.£Vo&40ftmmft Ltz&, J--T>1 ( 
400 ml) Tifir^U ^flU!^*! L/- 0 7j<Jg££ ^ 7UTft&£ii U ?#«=>n 

tfrtfefrUfcHU Uft7k8S»v 7 Tft**L^o S«€-*IETJ::S*U N-te 

rt- 7'h + ->*;^-^-DL-7x-;l7 7-t-;^ife@f*i:LT 7.36 g (9 
150 

(4) 7§t±ffifa3fc (4.76 g. 72. 8 mmoD&C/ THF (15 inl)©i|^i:, II (3) 
vmiit-SVO (7.23 g. 29.0 mmol)SO'ya^^77U>i-aitffi?i^7U (9.3 ml. 
73 mmol)© THF (65 niDM^, m^mMtt t ttA< £ lOfl-IBITttT L/; Q l#^n 
/iS-frUM^ B#^tt^L^^«i27»HB«*ttl!B^L/c*. 7 77-Rfl Jia&iiijfc LA: 0 
£CC*g^^*#U lNi£gl7K3t77 U O A7*&*£ (100 ml) £«=>(:: lNBU 
fit7K^77 'J t7 A7K^^ (200 ml) T*3?U iSfaa / ? ytoftistzo 
ISft£i&7jcTtfei* U «R7jcilStt-7ir*->»t7Z.T¥S:*Lfc», ttET«:««Lfc 0 
Scg£-->'J *y;^7A?ov hr77^ - (65:35 ^ + > -5tffif^^7U) & 
C;->'J*7 1 ';l/*7/.?D7hy77^ - (2:1 ^*-»7-> -g^^^f-71) (IJ;<97> 
JfltteSiU 4(S* )-[(tert- "7* h^risft Jl> — 7U) 7 • y ]-2.2-^7;btn-3(R' )- 
t Ko*->-5- 7 x^;U^>;7 >a*x^;U£fcfe!Sf*£ LT3.38 g (31S)i#fc 0 

(5) Ii (4) ©BWffc'&tt (2.14 g. 5.74 mmol)© THF (12 mDSttlC. IN 
7kmt+ V 'J ^A7k*gft (5.9 ml) *»TLfc, »bn/:Sit^IflT2.5 Nrffil 
tf£#L7Vf£. THF «-«EET(ia*b^ 0 ?#^n/;7jc^ffi^7K (10 mDTf&IR Lfc 

U 4( S* )-[(tert- y h^ >77 7U^-7U) T ^ y ]-2. 2-^ 7 Jl* a 
-3(R # )-bFo + ->5- "7 x — ;u^>^ h 'J ^A^gSHftSttt LT 2.1 

4 g (100X)*#^o 

(6) IS (5) 0@fiUib^fi5 (1.62 g. 4. 43 mmol)> H0BT (1.21 g. 8. 97 mmo 
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O&C/r 'J > >^<> iSJlJLXr-Jlp- h >fi*i£ (1.51 g, 4. 46 mmol) 

<2> DMF (20 mD^g^flN-i^^*^^ U > (0.57 ml. 4.5 ramoDSO' WSCI 

(907 mg. 4.73 mmol)£JjDx.. £iST'19l*IHItt#Lfco StE?ft^7kT?frlR 
fi^Btif-^WiaiLfco l*a^£l&ft«»**+ h 'J 'i? io% ?^>g*7K 

» L/c« ^ 'J *7-^*7A^07fr77-{ - (3:2 ^^-*7" > -S^gfci^- 

/lO ICfcOfl-ttttlKU 2-[4(S* >-[(tert- T~y]-2.2- 
f J~y )-t Ko + ->-5- 7 x — iV<> 9 S 4 >IT I J ] Stfifc-O^U 

^ftfet^iliLt 1.51 g (69%) ?#/-„ 

( 7 ) If£ ( 6 ) CDiW<k£1& (1.47 g. 2.99 nmo 1 ) <Z> 1 . 4->>*4-*7-> (5 ml) 
**iliftfk**©l. 4-^*4-9- (5.3 N. 20 ml) giBT-SO^glltt 
££tt£«E*«L*:SU »a*x-f^bfefifl:U 2-[4(S' ),-T 
I J -2.2- : J7 Jl*n-ZW )-k Ko*i/-5- 7xiM>^;-f ;17; 

>^ a, Igfifcig <t LT 1.40 g (96%) »fc e 
1 H-NMR (300 MHz. DMSO-d.) 6 9.44 (brs. 1H). 8.07 (brs. 3H). 7.43-7.23 ( 
m. 11H). 5.16 (s. 2H). 4.00 (brs. 2H). 3.97-3.87 (1H). 3.68 (dd. J =/9. 8. 
4.5 Hz. 1H). 3.10 (dd. J = 13.5. 4.7 Hz. 1H). 2.89 (dd. J = 9. 8. 4.5 Hz) 
IR (KBr) 3150. 2900. 1745. 1670. 1560 cm" 

(8) [5- O JJls-tlri/fiJltf— HT I y-6- V-2-(nr h 'J Jl)-\. B-iS t 
Ka-1- f'J i fi*& (#^W5 cD^jg{k£*&. 653 mg. 1.66 mmol), X 

g ( 7 ) ©gtfHk^ (710 mg. 1. 66 mmol)£Bit\ UttflW 1 tmtfuz LTT ^ 

mp 128-132'C 

'H-NMR (500 MHz. DMSO-d.) 6 9.41 (t. J = 5. 6 Hz. 1H). 8.93 (d. J = 7. 1 
Hz. 1H). 7.31 (s. 1H). 7.28-7.05 (m. 9H). 5.13 (brs. 2H). 4.93 (m. 1H). 
4.41 (d. J = 16.5 Hz. 1H). 4.35 (d. J = 16. 6 Hz. 1H). 3.81 (d. J = 5. 7 H 
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z. 2H). 3.17 Cdd. J = 14.2. 3.8 Hz. 1H). 2.71 (dd. J = 14.3. 9.8 Hz. 1H). 
2.29 (s. 3H) 

IR (KBr) 3250. 3000. 2900. 1645. 1600. 1520 cm" 1 

MS (SIMS, positive) m/z 560 Okfilf*. MH* ). 542 (MH* ) 

2- (5- 7; y -6- V-2-(m- h M /lO-1.6-S*t Ko-1- f »J ~ ^ — Jl)-H-[l- 
^yJto-3. 3- V7to*a-2- 3f + 7-3-[N- (* ;U*> >jl^;U) # A,' < ^ f vU ] 

(1) 9' *) i; y^y is Jis^^r Jip- h JiJLy xji*yWti*<Dttt>t) iz &- t — 

>^>y;lx^f /L'p-h^xVX^+Vfitlfi^ffll^, HJfc#J83CDIg (6) t 
|5]*i©SCtCci: 3-(4(S' )-((tert- 7 h isil Jltf-Jl) T I J ]-2. 2- i> 1 
;i/*o-3(R* )-tKD + y-5- 7x-/K>^;>f;i7; ;] t"o f^- >gfK > 
Z? *t LT 871 mg (78S) #/~o 

(2) ^«te#I83<E>I*§ (7) fcHI«©£[£:KJ: 0. 11(1) ©iWffc^tt*^ 

3- [4(S* )-7i;-2. 2- i?7^^-D-3(R" )-tKo*i/-5- 7xx;^>^;>r 
;UT= y] Zfa h** y&L^y V to&mi&Z&kn&mft t LT 740 rag (100*)f#/c o 
'H-NMR (300 MHz. DMSO-d,) <5 9.07 (t. J = 5. 3 Hz. 1H). 8.10 (brs. 3H). 
7.44-7.24 (m. 10H). 7.18 (brs. 1H). 5.09 (s. 2H). 3.93 (t. J = 12. 9 Hz. 
1H). 3.61 (dd. J = 9.7. 4.5 Hz. 1H). 3.39 On. 2H). 3.10 (dd. J = 13.5. 
4.6 Hz. 1H). 2.88 (dd. J - 13.4. 10.3 Hz. 1H). 2.59 (t. J = 7. 0 Hz. 2H) 
IR (KBr) 3400. 3150. 3000. 2900. 1715. 1680. 1540 cm" 1 

(3) [5- '<>^;^t'>*^^-^7;;-6- ^t^r'J -2-(m- h ') to~)-\, 6- 'J t 
Kd-1- try i : J-to] mm CIMrflWS ©SHffc^tt. 629 mg. 1.60 mmolK X 
m (2) <DUM<t&®} (705 mg. 1. 59 mmol)£ffll^ nmm 1 tmmiz LTT ~ 

mp> 152*C (#A?) 

1 3 6 

BNSDOCID: <WO_9633974A1_l_> 



WO 96/33974 



PCT/JP96/01171 



'H-NMR (500 MHz. DMS0-d 6 ) 6 9.18 (brs. 1H). 8.81 (d. J = 7. 3 Hz. 1H). 

7.36-7.03 (m. 9H). 5.13 (brs. 2H). 4.94 (m. 1H). 4.41. 4.36 (ABq. J = 

16.5 Hz. 2H). 3.33 (m. 2H). 3.15 (dd. J = 14.3. 3.8 Hz. 1H). 2.71 (dd. J 

= 14.2. 9.5 Hz. 1H). 2.33 (t. J = 7. 3 Hz. 2H). 2.29 (s. 3H) 

IR (KBr) 3275. 3050. 2900. 1645. 1600. 1530 cm-' 

MS (SIMS, positive) m/z 574 MH* ). 556 (MH* ) 

HJfc0>J85-93 

H*fcW94 

2- [5- ^ y it Jltf—JIT i J -6- V-2-(m- h- »J ;U)-1. 6->> t Ko 

-1- f'J ;^-JU-N-[l(S)-^>^^-3.3- ^7;U^d-2- t + V-3-(i 

( 1 ) 4(S)- T i y-2.2- >>:7^*n-3(R)- t Kd + >-5- y >gfc 
i^>»Ul£K^c^^fi£(illSIS^J830Xg (7) £|i]ttS<Z>:fr}£T-fTo/Co fi P^ 4(S) 
-[(tert-^* h*->#7t/;K — ;U) 7-7 ]-2. 2- ^ 7 a-3(R)- b + 7 
i^.;U^> ^ >ffifi^;U (#%#J6 CD + ffl{*rt^^. 908 mg. 2.43 mmol)£t£ft: 
7K^©1.4- ^^^tr>^jK (4N. 6 ml) TfilU E tfHfc 13 {* t LT 
750 mg (100%) iffco 

(2) [5- i> )lHr 5- isti )IK->17 I 7-6- t+V-2-(rh 'J^)-1.6-^b 
Ko-l- t*'J i >> — ;H 5*S* (##M5 cDSIifk-g-^J. 950 mg. 2.41 mmol), X 
m ( 1 ) cDg^Hb"^ (748 mg. 2.41 mmoDSO' H0BT <D— 7k*Q^ (651 mg. 4. 
82 mmoDcD DMF (10 nDig^i: h 'J /l^7 ; > (0.40 ml. 2.9 mmoOROWSCl 
(DtZGHfe (508 mg. 2.65 mmoD&mx.. mur\7mfflft.ft Ltz 0 £l£ifc£-0. 5N*M 
M (60 ml)Ki££\ g1fKx^;UTf4JlJ L/-o fi&£tia££fi&fn/£&7j<^:r- h 'J ^ A?K 
&&&tf«&fD:££7j<-CSfci£U &7k5£»^:r* >^T1£«L/c&. ^Eg»«L 
fc 0 Slal^ v/ ') ffoil v U 7 a -7 h =? 7 > -(98:2 ? o a * - / ? j - 
;U) K J: OtfttffSU 2-[5- ^>^7U^-+^77;U^-;l,T = y-6- *+V-2-( 

1 3 7 



BNSDOCID: <WO 9633974A 1 J_> 



WO 96/33974 



PCT/JP96/01171 



1- h'JAH.6-^kKa-i- b*'J ;^-;H-N-[l(S)-^>^^-3,3- i/yjl*v 
-2(B)-kKo + y-3-(x^^*^^;l) ^oh'/l] T-tfi V&m&mtt 
LT 1.77 g (96%) ?#/-o 

(3) nmm53tmm<Djj&, bp*,, is (2) ommiti;® ci. 70 g. 2.21 m 

mol)^ ^ 7 a □ / 9 > (20 ml)*gfl£ c K Dess-Mart in — >f ! J-f- > (1.49 g. 
3.51 mmoDt&aU SEfb^^ife^i: Lt 1.30 g (91%) ?#fc 0 
mp 138-140°C 

'H-NMR (500 MHz. DMSO-d,) <5 8.95 (d. J = 6. 8 Hz. 1H). 8.88 (s. 1H). 8.4 
2 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.36-7.17 
(m. 10H). 5.19 (s. 2H). 4.86 On. 1H). 4.48 (d. J = 16. 6 Hz. 1H). 4.41 (d. 
J = 16. 6 Hz. 1H). 4.25 (q. J = 7. 1 Hz. 2H). 3.09 (dd. J = 14.2. 5.0 Hz. 
1H). 2.79 (dd. J = 14.2. 9.0 Hz. 1H). 2.32 (s. 3H). 1.16 (t. J = 7. 1 Hz. 
3H) 

IR (KBr) 3290. 3020. 2920. 1775. 1725. 1655. 1595. 1515 cm" 1 
MS (SIMS, positive) m/z 647 (MH * ) 

2- [5- ^ > -J)\,1C*c JIT I J -6- V-2-(m- h U >l)-\. %- : J> t F'n 
-l- t*U ; i?-/H-N-[l(S)-<>^^-3.3- ^7;U^D-2- **y-3- 

HSfefl?>160<i:(5ltiCD^&-ClTo^o fiP*», fltt0lJ94©«B<k^«Bl (200 mg. 0.30 

9 ramol) £ THF (4 ml) 0. lNTKfitft^ h 'J ^ (4 ml) tfcfcZ 

it. SSft-&^)^^fe.iteB B B i: LT 171 mg (89%) 
mp 109-1 13'C 

1 H-NMR (500 MHz. DMS0-d«) S 8.88 (s. IH). 8.84 (d. J = 7. 3 Hz. 1H). 8.4 

2 (s. 1H). 7.44 (d. J - 7. 1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.36-7.17 
(m. 10H). 5.18 (s. 2H). 4.94 (m. 1H). 4.43 (m. 2H). 3.13 (dd. J = 14.3. 
4.1 Hz. 1H). 2.75 (dd. J = 14.3. 9.4 Hz. 1H). 2.31 (s. 3H) . 
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IR (KBr) 3350. 3020. 1720. 1655. 1505 cm" 1 
MS (SIMS, positive) m/z 619 CMH * ) 
H*fi0J96 

2-[5- T I y-B- **V-2-(m- h >J ;U)-l.6-y t Ka-j- f >j ^ }- N - [ 1 (S)- 

^>^-3.3- ^7;U^o-2- ^*7-3-(ai h + ^^;b^-;U) ^afcT^] T-tr 

*»fl«2 t0«®^Tff^fco BP*., §*»ffl94CDSffi<fc-£tt(930 mg. 1.44 
mmol) Z/9J-)l (10 ml)&&<K 10* ^i/^Aj^ (306 rag) (D&lET. 
**M»TTfie*^ ^Sf^i^ife^tLT 682 mg (92X) »fc„ 
mp 146-147'C 

'H-NMR (500 MHz. DMSO-d.) <5 8.89 (d. J = 6. 8 Hz. 1H). 7.31-7.09 (m. 40H). 
5.12 (s. 2H). 4.85 (m. 1H). 4.44 (d. J = 16.5 Hz. 1H). 4.36 (d. J = 16.5 
Hz. 1H). 4.25 (q. J = 7. 1 Hz. 2H). 3.09 (dd; J = 14.1. 5.0 Hz. 1H). 2.81 
(dd. J = 14.1. 9.0 Hz. 1H). 2.30 (s. 3H). 1.18 (t. J = 7. 1 Hz. 3H) 
IR (KBr) 3400. 3310. 3020. 1750. 1640. 1605. 1520 cm"' 
MS (SIMS, positive) m/z 513 (MH + ) 

2"[5- 7;;-6- t+7-2-(m-h'J/l/)-l,6-^t Kd-1- fcT 'J i : J=- ;b]-N-(l(S)- 

m 

mmmGokmm&jj&Tftitzo bp*,, mm&monmit'&to 00.2 mg. 0.1 

76 mmol)£ THF (2.5 ml) 0.Wkm<ti-h ') ^ l*7k&m (2.5 ml) tfc 

izz-z. &m<t&vi}&m&iig&tLT 7i mg m%)mtz 0 

mp 118-121°C 

1 H-NMR (500 MHz. DMSO-d.) 6 8.79 (d. J = 7. 3 Hz. 1H). 7.31-7.10 (m. 10H). 
4.94 On. 1H). 4.42 (d. J - 16.5 Hz. 1H). 4.37 (d. J = 16.5 Hz. 1H). 3.13 
(dd. J = 14.2. 4.1 Hz. 1H). 2.75 (dd. J = 14.2. 9.3 Hz. 1H). 2.30 (s. 3H) 
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[R (KBr) 3400. 3300. 3050. 1690. 1655. 1605. 1555 cm" 1 
MS (SIMS, negative) m/z 483 [ (M-H) * ] 

nm®m 

2-[5- y h*r>X? i/ — JIT I y-6- -t^r J-Z-dm- h 'J Jl)-\.G-i>t Ko-J- f 
(J ^ i^ — ;H-N-(l(S)- / <> >^U-3. 3- iS7Jl*a-2- V-3-(i r- 4- ;U.-t? 

HStef5>J55tlH]^©^&T^-^U^o BP*,. HttHW96©Mft^«!) (470 mg. 0. 
917 mtnol) £ THF (10 mDJg&'K ^Kt h *A (272 mg. 2.57 nmoORtfE 
ffcy 9 >^;u (0.14 ml. 1.1 mnol) mm<t&%D&m&(DT * 

^7rXtlt 548 mg (95%) f#/c 0 

'H-NMR (500 MHz. DMSO-d.) 6 9.56 (s. 1H). 8.97 (d. J = 6. 8 Hz. 1H). 8.7 
8 (s. 1H). 7.36-7.10 (m. 9H). 4.87 Cm. 1H). 4.49 (d. J = 16.8 Hz. 1H). 
4.43 (d. J = 16.8 Hz. 1H). 4.26 (q. J = 7. 1 Hz. 2H). 3.59 (s. 3H). 3.10 
(dd. J = 14.1. 5.0 Hz. 1H). 2.80 (dd. J - 14.1. 9.0 Hz. 1H). 2.76 (t. J 
= 7.0 Hz. 2H). 2. 58 (t. J = 7. 0 Hz. 2H). 2.32 (s. 3H). 1.17 (t. J = 7. 1 
Hz. 3H) 

[R (KBr) 3330. 1775. 1735. 1690. 1645. 1595. 1515 cm" 1 
MS (SIMS, positive) m/z 627 (MH * ) 

2-[5- t Ko + i/X^ — JIT I 7-6- V-2-(m- r- 'J ;lO-l. S-iS t Kn-1- 
fcfij ;i?z/H-N-[l(S)- / <>^^-3.3- "JZ>J\,*u-2- -t^r'J-Z- tiJltflris'? 
a t?;U] T-fe ? ~ K©£6£ 

HJfc#]60£:[5]t£©;S&TfT o/: 0 EP^, fS»0»J98©B«ffc£ia) (265 mg. 0.42 
3 mmol) €■ THF (10 ml 0. iN^KStfk^ r- U ^ (10 ml)tStc.$ 

i*\ M{fc£iai£fce.*Sfli:LT 208 mg (84%) »fc 0 
mp 134-136*C 

1 H-NMR (500 MHz. DMS0-d s ) d 12.0 (brs. 1H). 9.54 (s. 1H). 8.90 (d. J = 
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7.2 Hz. 1H). 8.79 (s. 1H). 7.35-7.15 Cm. 9H). 4.96 (m. 1H). 4.44 (s. 2H). 

3.14 (dd. J = 14.2. 3.9 Hz. 1H). 2.75 (dd. J = 14.2. 9.5 Hz. 1H). 2.70 ( 

t. J = 6. 9 Hz. 2H). 2.50 (m. 2H). 2.31 (s. 3H) 

IR (KBr ) 3700-2300. 1755. 1720. 1700. 1630. 1655. 1605. 1510 cm 

MS (SIMS, positive) m/z 585 (MH * ) 
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>-p- -MT^'J K^STTO, 5 nM© + -7--tf (rit-T -5^^^^ 
*i] (<x U <xiO. <xi00 <S£S) ©^^B^ft^^KIi^^tt^^^m©^ 

tz Easson-Stedman ~7 v y h (Proc. Roy. Soc. B. 1936. 121. pl41) 
^[g]f§(- J: OtT-= tz a Z.<D&ffir m>bfitzM.miiC)mmA£& CKiapp) i: . fcfcift 

T&rz&mftfrmt L-cjrtB u mmizM LTm^tzmnmm-ccDVj&m&tEw 

fcfcmmm*. 0. 1% Triton-X100£f t\ &/&^Na 2 B, Ot (100 mM) - K 
H 2 P0 4 (50 mM) T<fc£*g<ij$KpH 9.0) 120// 1 1120 aM <D \0%is / f- ;U ^ )l 
K(DMS0)(I^^t^^^Hfl<k^%). 20 jti 1 ©[5]*f »&<r 1056 jg^L/c^v 
M7^7';a 20 1 ODMSOi:jg(lllf:iS, J; t/20 /i 1 ®*v--tf£ 
Jin*., fcfcs 200// 1 t L/Co 

(vmx\ mmm#mm<DMmizttTzmwmffim&fton&i%&&mmu mm 

Zftvfr, Ztzii^ -5£B$fifl££*iJis U20#) ±amwMmu&fr(D 

1 4 g 
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^ >X O y — T -y —/[/- T "7 — :7 a 'J 'J >-p- ;Fd7 - ij 

ffll^ t&ffimtLT, 20 mM CaCU fcitfO. 1% Tween 80 £#t;0. 1 M Tris^Sf 

8 (rfnf o 

^8 





Ki (. uM) 




Ki (uM) 


mt&m 2 


7 . 2 


HJfc<*l47 


1 3. 0 


mmm 3 


5 . 6 




7 . 7 
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4 . 1 


HWJ50 


8 . 3 




8 . 7 


3?*£#J52 


7 . 4 
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HJ6IW53 


9 . 3 


mmm 1 


4 . 8 


HM0>J54 


3 . 3 




5 . 9 




2. 5 


ItMJlO 


7 . 2 




2. 3 




3 . 9 


$SJ6«I62 


1 . 8 
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8 . 4 


nmmiz 


4 . 8 


mmmz3 


3 . 0 


mmm%\ 


2. 9 




4 . 7 




2 . 9 


$SBHiW46 


1 . 9 


HJS0J99 


10. 0 



-T> t h.|>R*v FflS"*"*- £frt>fr2> 0 
SffJOT 1 : 

( 1 ) *£BjHfc£<8D ( I ) 1 Omg 

C 2) itfTmSfctfcN o. 2 0 9 CS±<t^±$l) 4 6. 6mg 
y^7-'flt7^;>87/*^ , 5^ 2 0% 

fLtft 5 . 0 % 
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( 3 ) *£B B B-tr;Uo-* 



2 4 . 



0 m g 



4 . 



0 m g 



( 5 ) X t- T U >ffif v ? * ^ A 



0 . 4 m g 



( i ) . ( 3) *> J:^ ( 4 ) iii^-rnfc^46 i o o y 7 >^©^(cii-r 0 

(1). (3). (4) <b (2) ^^n^ni£JKLT-^^7jcl$?{r £ TT<f^CD 

±t^mm.m^x^^m^xm^Ltz 0 ^mQmizLtzm&nnz (5) 

£#5jJ0 LT*aB#P B 1 ( 3 OtJO *i£U rS^^^fTft : 6. 3mm<6, 6. 0 
mmR) IT, 1 & 8 5 m g <D£$#J t t tz 0 

z commit. &mtzfc\sxMi%R\i^t\z>wi%ttL7 * j^3-f ^ cm 

( 1 ) ^^^/b^^D ( I ) 5 0 g 

C 2 ) ?L«S 9 3 5 g 

( 3) *-rT 'J >S^?'*>"i7A I5g 

"/-bvl/tr 2 0 0 m gfo3£li Lfco 
. gJilfli 3 : i£*fM 

( 1 ) ^gBflffc^fe, ( I ) (Di*mi* 5 m g 

( 2 ) ■> a «l lOOmg 
( 3 ) ^S^^7jc 1 0 m 1 

*f#Ji:LA:o 

g-^^HJ^T^-So ft-?T> *^-^'ll*$<l<b LTWfflT&O. T>>>*x>^ 
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o 



CiC*. Rli^Kf^ - C HO, -CONH 2 > - COR'. -COOR 1 , - C 
ONHOR' , -CONHR 1 , -CONR 1 R'\ -CONHSO: R* , - 
COSR' > - COCOR 2 , -COCOOR 2 > -CONHCOOR 2 . -C 
OCONR 3 R 4 „ -CSXR 1 . - S O 2 WR ' , - S O 2 NR' R 1 ' £ tz \i 
-SO, E (_hI£xt t K R' , R r l±(5j — ^ ^li^/«£ oTl^T t ck < -en^ni* 

^•ro-tf- >r ? ;UT;1, + /U^U R 2 , R 3 . R 4 iils] — £ tz&mte oTl^t 
«k < *ft*'ftttl£LT**, T/u*;i£fc(iT 'J - jit JilrJi&Tr.L, &tz-N 
r 3 r 4 ii-ii:^-,t^fn^-f ^/^,tLTU<, X(iitflE*££, -NH-, 
-0-**:tt-S-£^U Wiiitl£*££. -NH-. -NHCO-, -NHC 
OO-itli-NHCONH-^^t, E £ tzitT i J &7jk-T) £tfU 

R 5 , R £ , R 7 ltm~£tzitmte^X\.*Ti>£<*tl*:t\i£tLLT7km$tz\i 
T)l*Jl£7F?fi\ ttzUR" , R e . R 7 ©-5 *» 1 o(*TU-^ T'J-^T 
+ r >J -;ut;U^t — ^fn7'J-;k 'st-ot >J -;b7;l + ;^ fcti 

Z(i-CF 2 R 8 . -CF 2 CONR 9 R'\ -CF, COOR 9 . -COOR 5 
i/:IJ-CONR' R'° ( R 8 {*?K3t, ^oy>. T>l*Jl^ >*-V Ato7 ;U 

l 5 3 
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*Jl^ T I J T Jl*rJl, T Jl Jl T i J T Jl + Jl, J T Jl* Jl T I J T ll* Jl, 
T Jln*-yT jI^ji, tKo + ^7;l + ;k T'J-;U N t M - jit H^-ji, t <) 
-/l7;l/7--^k ^rD7'j-;k ^a7'j-A-7;l + ;^/;|^fD7'j- 

7jc^. r;u^^> tji^t — ji, y ? ot ji*-ji, ~> 9 u t ji* jit ji* ji, 

o-*^ 9 JlTJl^-Jl, 7']-;^ T 'J -JIT Jl^Jl, T - JIT Jl*r — Jl , ^y- 
□ t 'J -vu, ^T07'J-;l,7;it;ii^i^fD7'j - ;ut ;u y — ji$;7jk 

nit 0 i tilt \ ^tf-To 

tt4b\ _hI£&£>-?*>. T;U+>U. > ? OT Jl*Jl, is 9 UT Jl* JlT Jl* Jl, T 
f )-Jl. T ') - JIT Jl*Jl, T 'J - JIT JlT — Jl, ^fD7 l J-;k ^X^DT'J 

-;ur;u^;i/ N -^^nT u -;i7;i,7-- ^^□+^>r ? ji, j 9 jit 

2. 5t ( I ) i;fcl>tYA<SSii^f Lt^TU^7 'J -JlX&Z>mX(D&ffl 

3. ( I ) K*>l*TZa<- C F« R 8 J/:li-CF, CONR 9 R ,0 T£>-5I?t 

4. it ( I ) i:fcl^R\ R s . R 7 ©^1 ort<g&££*rLT^Tk JH> 

€>m^©«iffl 1 ~~ 3 <Di-?tifriztzm.v>mmmx!:T i v<t&v»£ tzit^&mw? 

5 . it (in 
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R 6 




(II) 



OH 



C*t»K R(i?K^, - CHO, -CONH 2 , -COR 1 , -COOR 1 „ -C 
ONHOR' „ -CONHR 1 . -CONR 1 R'\ -CONHS0 2 R' „ - 
COSR' , - COCOR 2 . - COCOOR 2 , -CONHCOOR 2 . -C 
OCONR 3 R 4 . - CSXR 1 . - S O 2 WR 1 % -SO, NR 1 R 1 ' gtzlt 
- S O 2 E (iiesC^. R l > R lilaj — */:[iS^othtU < *tl*'ft1£ 
ALLXTJl^r/l^ ■> 7 or Jl^r •>?D7;i + ;l7i^;i < 7 'J - /K 7 'J - 

^T-a-9->T ? JIT JlJrJl&mL, R 2 , R 3 , R 4 l*HJ — * fcJillfc o Tl*T *> 

R 3 R 4 li— oT^-f a 1M ?;U£tt;LT fci < , XliI^ v '-NH- 
-O-^tzlt - S- £^ U WliE8Mg£. -NH-, -NHCO-, -NHC 
00-s/:li-NHCONH-^U E <27kS*S£ /;li7 $ y ^tf^T) U 
R 5 , R 6 . R 7 (ilH — ttzltmK oTt^T < -etl-e-'tltt^ LTikmZ tzlt 
T J\,*Jl&m-?fr. if:liR 5 . R* , R 7 ©-5 1 oJiT 'J -;U, 7'J-;17 

^d7'J-^7;^^;^ > 8l9Ji7jc3R£^U 

Y<i> ? uT >l*ril^ T 'J -i^/:l^rn7 'J L, 

Zli-CF, R 8 „ -CF 2 CONR 8 R 1 °> -CF 2 COOR 8 , - COOR 9 

itli-CONR' R 1 0 ( R 8 Ity^m, ">oY>, tj\,*>1 % /<-7Ato7/l 

7;t3 + y7A + ;k t Ka + i/7;i/ + A, T'J-/U, 7"J-^7;i*^ T ') 

1 5 5 
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— jUT;U^t — 'K ^\foT 'J - D7 'J - ^7;l/ + ^^ /ili^f ay 'J — 

?K^, TJl^r/l^ TJVr — )l, > 9 aT lb* -> ? □ 7 /U^ ;U 7 ;u + ;l , 
a-^-r 9 JlTJl^Jl^ TM-jU, 7'J-;l7i+;l, T 'J — • /U 7 -tr — N 'Nf 
u7'J — /I/, ^ro7 'J -;l/74 + ilif:l^fo7 'J - ;IT )\,>r=- jI&tf L, 

n «i 0 ttzU 1 ^"To 

tt*>\ -bldg©?*u r;U + ;U. y?D7W^, :> ? a 7 ;b7 + 7 

ij — 71/ , T i J — J[/T Jl 3r Jl ^ T i) - JIT JVr — J\,^ ^fo7lJ-;k ^\ -7" o 7 'J 
-;l7;l/ + vk ^-rn7 M -^7/1^ — a -f ? /U, a-^-r ? ^7 

7. +v--t?ia*#jT*4a^©ififfl 6 letScoumM^o 
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